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For over half a century Birmal have been 
supplying aluminium and magnesium light alloy castings 
in the sand, gravity die and pressure die process. 
Our reputation is built on solid foundations, 
skill. . . quality and craftsmanship. 

Our specialist experience in the art of producing 
intricate castings of all types 
enables us to offer a service that carries on 


where most others end. 


YOU GET MORE THAN A CASTING FROM 


<<! IRWAL> 





Birmingham Aluminium Casting (1903) Company Limited 


Birmid Works - Smethwick - Birmingham 40 





When replying to advertisements please mention the Journal 
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THE AUTOMATIC COIL WINDER & ELECTRICAL QUIPMENT CO. LTD. ! 
WINDER HOUSE OOUGLAS STREET LONDON S.W.! 7MeCOfIUME -VACtoria 3404—9 svocer, 
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MILLING 


—Special adaption for 
rocker standards of 
standard *‘2VR’ for 
HUMBER LTD. Including 
Swarf Extraction and 
hydraulic clamping— 


CAN YOU AFFORD 
TO BE BEHIND? 


As demand increases ; as competition gains 
impetus : so the old must give way to the new. 
The A. & S. Model ‘2VR° is designed to 
meet modern needs by providing CON- 
TINUOUS MILLING—an ‘essential’ if 
modern production demands are to be met. 
By loading and unloading while the machine 
is milling, the total time is milling time only ; 
production time is greatly reduced. 

Can YOUR production time be cut ; can YOU 
afford to be behind ? 

Write to-day for detailed specification or 
better still—send us details of your jobs. 


ADCOCK & SHIPLEY LTD. 


P.O. BOX 22, ASH STREET, LEICESTER 


Telephones: Leicester 65154-6 Telegrams and Cables: ADCOCK, LEICESTER 
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to crow 






The rooster was never 

one for being ‘Backward in coming forward’... 

a craning of neck, a preening of feathers and—a lot of noise! 

But how pleasant it is to have ‘Something to crow about’, 
particularly if there’s a good reason for it... 


and surely ‘M. & C. Service’ is reason enough? 

















@ MONKS & GRANE LYD — thetwist drill specialists 


BIRMINGHAM ~- LONDON - MANCHESTER «+ GLASGOW - NEWCASTLE-UPON-TYNE 
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SPECIAL PURPOSE MACHINE TOOLS 


ia 


...our special purpose 


With competition what it is, and the world-wide 
need for cheaper and greater production, what has 
been called the Machine Tool Age requires qualification. 
We now live in the “Special Purpose” Machine Tool Age. 


Wherever machined parts have to be produced in 
large numbers, knowledgeably planned special pur- 
pose machine tool installations inevitably mean 
more output at a lower production cost. That is 
a simple fact. Have you considered it seriously 7 
enough? / \ 





The idea that special purpose machine tools, 
because of the capital cost involved, are for 
only the very big producers is a fallacy. There 
are plenty of organisations that should, and 
could, be using such plant right now. 


MSE deal almost exclusively with 
“specials” from single operation 
machines up to complete transfer lines 
including, where required, semi- or fully- 
automatic loading, unloading, sizing and 
inspection. And MSE make a speciality of 
supplying such plant built on the “unit-con- 
struction” principle from standardized 
units; this leads directly and automatically 
to lower cost and quicker deliveries. 








Special purpose machines to meet your 
own requirements may not cost so much as 
you think. Consult MSE whose experience and 
advice are freely at your disposal. 
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MACHINE SHOP EQUIPMENT LIMITED 
Spenser Street, London, S.W.| Phone: ViCtoria 6086 
TECHNICAL REPRESENTATIVES THROUGHOUT THE COUNTRY 
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Unearthing the facts 











Unearthing the facts—the full business facts—is the 
function of THE FINANCIAL TIMES. Where else can the 
d business man get, every day, all the news, the trends, the facts 

| and figures that provide the firm foundation for all his business 
decisions? THE FINANCIAL TIMES is written for the business man. Each issue 
supplies a wealth of vital information—carefully summarised 

and concisely reported—together with absorbing articles and measured 
comment on countless industrial subjects. As you read, facts take 

shape and form, puzzling situations become clear. Thoughtful trade 
forecasts help you to plan ahead. 

Try reading THE FINANCIAL TIMES every day for a week and you 

will see why it is an indispensable tool of Top Management. 








Men of industry read 
THE FINANCIAL TIMES 
every day 








THE FINANCIAL TIMES - 72 COLEMAN STREET + LONDON : EC2 
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RAISE OUTPUT - GUT COSTS 


with 


Holman Pneumatic Tools 







SERIES “3000” ROTODRILLS 


Powered by a robust, easily-removable vane- 
type motor. Compact, simple in construction, 
incorporating high drilling speeds, they are 
ideal for general industrial use. 


“Z” SERIES RIVETING HAMMERS 


The new Holman range of Riveting Hammers 
have already won praise for their speed and 
handiness. Designed to give maximum power 
with minimum recoil, they can be used in perfect 
safety on difficult footings. 








SERIES “30” PNEUMATIC GRINDERS 


Widely used in every branch of engineering. Efficient, easy 
to handle, powered by the same reliable unit used in the 
series “* 3000" Rotodrills. 


CHIPPING HAMMERS 


Compact, easy to handle, available in a wide range of sizes, 
all incorporating a throttle valve giving full control from 
light taps to full-force blows. 


IMPACT WRENCH 
Compact, light, easy to handle, the Holman Impact Wrench 


gives a more powerful turning effect than any other PNEUMATIC TOOLS 
torque-type wrench. 

All Holman compressed air equipment is backed by the world- AIR COMPRESSORS 
wide Holman spares and maintenance service. May we send 

full details? , ROCK DRILLS 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND - TELEPHONE: CAMBORNE 2275 (10 LINES) - TELEGRAMS: AIRDRILL, CAMBORNE 
London Office: 44 Brook Street, W.! * ‘Phone: Hyde Park 9444 
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YY STEEL 


MILLS LEDLOY Bright Steel Bars are supplied in a 
wide size range of Flats, Squares, Hexagons, Rounds 
and Special Sections. 

They contain a small percentage of lead, giving 
greatly improved machining properties to such 
qualities as Freecutting, Casehardening, Carbon, 
Heat-Treated Carbon and Alloy Steels without 
impairing their physical properties in any way. 

Experience has shown that MILLS LEDLOY steels’ 
give an increase in production from 20% to 100%. 

One or all the following advantages can be obtained: 


INCREASED FEED 
INCREASED TOOL LIFE 
INCREASED CUTTING SPEED 
INCREASED PRODUCTIVITY 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS 
WOODLEY «© NEAR STOCKPORT «= ENGLAND 


WOODLEY 223! f Telegrams “MILLS PHONE WOODLEY 
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Oiling the wheels of industry— 
MO27OIRSCAIR MAINUINACTUIRES 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 


leadership in lubrication 





Copies of this advertisement (in colour) can be obtained from Shell-Mex and B.P. Ltd. 








The Institution of Production Engineers Journal 


Made in England since 1947 


ENGINEERING (clad 


9 Camomile Street London E.C. 3, England 


Fabricating and Assembly Plants SLOUGH, ENG. * CONNELLSVILLE, PA. and GARDENA, CAL., U.S. A, » FARNHAM, QUE., CANADA 
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Release socket head screw and 
partially withdraw. 









The Wickman Ferromill The Wickman Hi-ten 
STANDARD CUTTER 
LIST 




















































































































Wimet-tipped face milling cutters; robust, heat-treated bodies and 
firmly clamped inserted blades, easy reservicing, and simple blade 
replacement when eventually necessary. They are equally suitable 
for heavy roughing and light finishing cuts. 

SIMPL saa wades tad by eas Their low initial cost and inexpensive blade replacement brings a 
new economy to carbide milling. 


FACE MILLING CUTTER FOR 
FERROMILL cast iron AND NON-FERROUS METALS 
Number Price Price Cutter Blade 
Dia. of Cutter Blades Code Code 
Blades Complete Each R & L-Hand | R & L-Hand 
\ 
F-4R FBR 
oat 4’ F-4L FBL 
REN EWA Clamping wedge is withdrawn FER FBR 
with screw. 6” F-6L FBL 
= - F-8R FBR 
= 8” F-8L FBL 
m F~10R FBR 
0 F-10L FBL 
F-12R FBR 
12” F-12L FBL ' 
Standard Spindle Nose Fitting Ye 
tu 
HI-TEN FACE MILLING CUTTER FOR STEELS 
: ex 
Blade 
Dia. Code pe 
R & L-Hand ; 
co 
| S $O Old blade is withdrawn and replaced HBR 
by new. 6” HBL | ar 
— - ; = HBR 
8 HBL | ™ 
HBR pI! 
10 HBL 
Standard Spindle Nose Fitting ’ 
PRICES FOR NON-STANDARD SIZES QUOTED ON REQUEST. | 
These cutters follow the long-established design features of Wickman | 


eee 





nee 





If you are already using carbide cutters, here’s an opportunity to 
cut costs. 
If you have not before considered carbide cutters, this is your 
Opportunity to secure a two-fold gain; lower costs and higher ’ 
production. | 
Ves 
WICcCKMAN LIMITED 
WIMET DIVISION, TORRINGTON AVENUE, COVENTRY 
Telephone: Tile Hill 66621 WM70746 | 
DHE 
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HAND TAPS 


Range from 16 BA to 10 in. diameter in all 
standard and off-standard thread forms. Stock items 
conform to British Standard Specifications and are 
normally available for use on a variety of materials. Taps 
to special design are produced on request. 





Year by year, more and more machine shops 
turn to CEJ Threading Tools. Their 


exemplary accuracy and outstanding 


Spiral Flute taps for blind hole 

tapping. Spiral point taps for 
through hole tapping. In each case only 

one tap is necessary to produce a fully 
threaded hole. These taps are ideal for 
high speed machine tapping all ductile 
materials, and therefore con- 

stitute a great saving on 

time and cost on quan- 

tity production. 


performance records are proving a key 
contribution to the drive for better 
and more economical output. 


May we discuss your threading 


problems with you? 











ROUND DIES 


Adjustable or solid ; 
obtainable in all 
standards. 


Ast... | Bice’. 


SOUTHFIELDS ROAD : DUNSTABLE BEDS ° TEL: DUNSTABLE 422/3 
DHB/20! 
‘ When replying to advertisements please mention the Journal 
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‘“The Warehouser has 
given us 30% more 


storage space...” 
Say Mars Limited 


A Warehouser has enabled this famous 
confectionery firm to increase their 
storage capacity by 30% through 
stacking vertically from existing six 
foot aisles. 





Manoeuvrability of this Yale truck 


makes more room—cuts costs 





The operator of the Warehouser stands 
within a compartment of heavy steel 
plate welded into a single unit—giving 
him vital protection yet excellent 
visibility for close-quarter working. 
This compact electric rider truck 
handles quickly and easily, and is 
sturdy enough to take loads of 3,000 lbs. 
in its stride. 

Traditional Yale reliability of design 
and construction ensures that time- 
wasting breakdowns are reduced to a 
minimum. 

There are Fork Lift, Palletand Platform 
models of the Warehouser. 









YALE & TOWNE makes the world’s largest, 
most comprehensive range of Materials Handling 
Equipment—including 1,000 Ib. to 100,000 lb. 
capacity power trucks. 


bia 4 


(Photograph oy courtesy of Mars Ltd.) 
Materials Handling Equipment 


THE YALE AND TOWNE MANUFACTURING COMPANY, 
MATERIALS HANDLING DIVISION, DEPT. U10 


WEDNESFIELD, STAFFORDSHIRE, ENGLAND. Telephone: Willenhall 630 
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or trouble-tree continuous high-output 


of a wide range of components up to  2in. 





diameter, including those involving even the 


most intricate automatic machining operations 





ones spindle 
automatic 
screw 
machines 


With the minimum of attention B.S.A. 
automatic screw machines will maintain 
constant production at the peak of 
efficiency. Every feature of their design 
and manufacture is a contribution to 
"their endurance under the most stren- 
uous conditions. Positive lubrication is 
assured by a refinement whereby 
filtered oil is metered to all vital parts 
from a central control point. 

The L design of the large machines 
provides ample chip clearance as well 
as accessibility The high speeds of the 
smaller machines can be employed 
continuously. We invite you to ask for 
full specifications, attachment and tool- 
ing details, or to let us advise on screw 
machine applications to your produc- 
tion requirements. B.S.A. automatic 
screw machines are fast—accurate— 
reliable. 


EARLY DELIVERY—¥," & %” 


B.S.A. TOOLS LTD - BIRMINGHAM . ENGLAND 


Makers also of a range of single-spindle automatics built to metric standards—primarily for users of the continental type 


SOLE AGENTS GT. BRITAIN: BURTON GRIFFITHS & CO. LTD., KITTS GREEN, BIRMINGHAM 33. Tel. STECHFORD 307! (10 lines) 
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Regulating wheel 
truing controls ; 

a five position 

lever, and a rate 
selector knob are 
conveniently located. 
(Optional equip- 
ment at extra cost). 


CINCINNATI 


Precision anti- 
friction slide under 
regulating wheel 
unit; split-hair 
dial adjustment is 
translated precisely 
to infeed 
movement. 


Smooth regulating 
wheel drive 
through variable 
pitch sheaves; 
infinite number of 
speeds, handwheel 
selected and 
tachometer 
indicated. 


FILMATIC 
grinding wheel 
spindle bearings 
are still the best 
in the machine 
tool industry; 
smooth, accurate 
and trouble-free. 
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Automatic 


preselection of 
inate Settings 
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THIS FULLY AUTOMATIC 
CO-ORDINATE BORING MACHINE 
is entirely new in its CONCEPTION 


Pre-selection of co-ordinate settings in either direction. 

Settings made to .0002” using unique system of end gauges held 
in totally enclosed magazines. 

Pre-selection of spindle speeds. Speeds and feeds checked by 
means of tell-tale lamps and illuminated preselectors. 

Slides automatically clamped when in boring position. 

Work table accessible on three sides. 

Vertical power adjustment of table driven by four synchronised 
screws with adjustable backlash eliminator. 


Table can be completely removed, allowing machining of large’ 


bulky components. Infinitely variable milling feed. 

No damage done to the machine by incorrect manipulation of 
controls. Loading of slideways always uniform. 

Punched card automatic programming built into machine. 


ROCKWELL 


MACHING TOOL LTD 








BATCH and M 
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Control boxes can be supplied for up to 28 holes. 

Machine suitable for fine milling in both directions. 

Machine employs standard electro-mechanical and built-in hy- 
draulic units only—no electronics. 

Precision depth measuring attachment included in standard 
equipment. 


BRIEF SPECIFICATION 


Longitudinal Spindle traverse 50” 
Cross Spindle traverse 30” 
Working area cf Table 38” x 58” 
Maximum distance spindle to base 47” 
Maximum distance spindle to Table 31” 
Down feed of spindle quill 13” 
Vertical power adjustment of Table 17” 
Spindle taper No. 40 
18 spindle speeds from 35 to 1800 r.p.m. 
9 Boring feeds, from .002 to .098” 


0 to 9” per min. 
150” per min. 
14 h.p. 

Il tons. 


Milling feeds, infinitely variable, from 
Rapid traverse 

Total power 

Total nett weight, approximately 


WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


ALSO AT - BIRMINGHAM-—TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT—TELEPHONE STOCKPORT 5241 - GLASGOW-—TELEPHONE MERRYLEE 2822 
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HADRIAN’S GATE, ATHENS 


A form of triumphal arch built in the 2nd century A.D. by 
Emperor Hadrian to commemorate the architectural works 
oe erected at Athens during Roman occupation. 
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( COVENTRY AIRTy 
TOOL COMPANY LTD, 


- 





MACHINE TOOLS 
PRECISION INSTRUMENTS & GAUGES 
PRECISION TOOLS OF ALL TYPES 


Supreme Lhe Miorld OVE: 


No. 50 Optical Jig Boring Machine 


GCoventry Gauge & Tool Go Ltd 


COVENTRY Sv. Saeitare 
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Typical of many such remarks applied to the 
Wickman Optical Profile Grinding Machine 
is this considered statement made by a tool- 
room supervisor recently. And calling to mind 
some of the complicated and uncertain 
grinding improvisations that were previously 
the order of the day, his satisfaction can be 
understood. 

For the production of intricate profiles in 
hardened steel or tungsten carbide, for gauges, 
form tools and punches and split dies for press 
tools, there is no simpler system, nor one 
which offers such universal application. 

The preparation of a pencil drawing of the 
contour 50 times larger than the form to be 
produced is the only preparatory work required. 
This is applied to the drawing table on the 
machine and used in conjunction with the 
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OPTICAL PROFILE 
GRINDING MACHINE 








COVENTRY, ENGLAND. 


MACHINE TOOL 
Telephone: Tite Hill 


pantograph system to trace the required 
profile. 

A microscope is incorporated in the final arm 
of the pantograph whose path follows the 
tracing point, outlining the correct profile, the 
path of the grinding wheel then being 
traversed by manual control to the cross hair 
lines of the projection unit. 


Accuracy of the work is not affected by wheel 
wear, and specially shaped wheels are not 
required. 


INTRICATE PROFILES ACCURATELY REPRODUCED. 


By the combined use of the compound slides, 
set to vernier scales, and the pantograph 
positioned microscope, profiles can be simply 
and positively produced to limits of accuracy 
frequently closer than 5/10th of a ‘thou’, 








WIicKM™MAN ca LIMITED 


WICKMAN LIMITED, 


DIVISION, BANNER 


66271 


LANE 
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Higher Technical Education 


At the meeting of the Institution’s Council held in July, Sir Ronald Weeks, 
Chairman of the National Advisory Council for Education in Industry and 
Commerce, was invited to take part in a discussion on the proposals recently put 
forward by Sir Ronald Weeks’ Committee. The following is a report of the discussion. 


On the day following the discussion the Minister of Education received the 
Presidents of the Institutions of Mechanical, Civil and Electrical Engineers, who 
agreed to support the proposals for a National Award. 


Principal C. L. Old, (Wolverhampton and Staffordshire Technical College 
and Chairman of the Institution’s Education Committee) in introducing the subject, 
said he thought it desirable to see the matter against a rather broader background 
than the immediate proposals themselves. There was no doubt that there was a 
great shortage of technically and scientifically trained people, which would continue 
for the next twenty-five years. What happened after that was impossible to say, 
because by that time automation and atomic power would be developed, and the 
world might well move into an age of leisure and plenty. For the next twenty-five 
years, however, the shortage would, in his view, grow worse, and would become the 
bottle-neck to developments. To reduce the shortage to a minimum it would be 
necessary to raise every individual in the community to the highest potential of 
which he was capable. It might be necessary to go back as far as a consideration of 
the way in which subjects were taught in schools. The personality of the teacher 
was very potent in ‘selling’ or not ‘selling’ a subject, and science subjects were of 


vital importance at the present time. 


Referring to the top level training and education of future leaders Principal Old 
suggested they would come from two sources: the universities and the larger 
technological colleges ; the two would make their contributions but each in slightly 


different form. 


There had been a doubling of university output in recent years and he ventured 
to suggest that this was about as much expansion as the universities should 
contemplate for the reason that they were beginning to get a little lower down the 
barrel than they should, in terms of academic ability and quality. This raised the 
question of the kind of person who should enter a university and who would 
benefit from a university type of education. At the moment — and it was quite an 
important point — the standards were almost entirely the academic standards of the 
secondary school selection examination at the age of 11, followed by those set in 
grammar schools. his was quite proper and as it should be; but what he desired 
to point out was, that was not the only kind of ability possessed by the people of 
this or any other country. It was an important but not the only type of ability 
and yet somehow it seemed that all the methods of assessing ability had been 
harnessed to this particular approach. 


639 











He felt that they had gone far enough, and bearing in mind their own high standards of entry and 
the rarefied atmosphere through which they passed their students, they should perhaps think in terms o! 
‘no more expansion’, but rather look to their standards and concentrate on the people passing through 
them. 


He used the term ‘rarefied atmosphere’ because, as time passed, the scientific and academic content 
of the courses in universities was increasing — universities would produce the ‘boffins’ of the future. 
Boffins were needed, but they were often people of an introspective, philosophical turn of mind who 
enjoyed staying in their ivory castles thinking out their problems. These people were essential to the 
life of the community, and they were the type of product which came very appropriately from the 
universities. 


But what of the other large section of the community which would not go to a university, yet 
which possessed a great deal of talent? It was talent which was measured by other than purely academic 
standards. There were many of these people in the technical colleges at the present time and it would 
be necessary to look for more of them in the future. They were people who possessed good intelligence 
not necessarily measured on the academic scale, but nevertheless good intelligence, and a good practical 
outlook, men who would ultimately, willy-nilly, occupy important positions in industry in the future. 
There would be many of these people coming through and this was the group of people to whom the nation 
could look for a big expansion in the number of trained personnel. 





The ability of technical colleges to cope with this group of people was beyond doubt. Principal Old 
pointed out that 74 colleges were at the moment providing for the London external degree. He was not 
defending the external degree. In fact, in his view it could well disappear ; but he did desire to make 
the point that 74 colleges were producing students at that level, and therefore they were capable of 
producing the kind of man who was wanted in industry at the present time. By and large he suggested 
that these young men would be the type who did not perhaps have the highest record in the grammar 
school. They might well leave at 16 or 18 years of age. If they left at 16 they would probably start with 
some apprenticeship form of training, and if they went on until the age of 18, they would be too late for 
an apprenticeship but would be first-class material for trainee studentships. There would be bright boys 
left in modern schools, but they might not achieve academic standards. They did, however, possess many 
of the qualities which industry so badly needed today, so there would be three types of boys available 
those leaving grammar school at 18, those leaving at 16 and those leaving the modern schools at 15, all of 
whom would be able to enter any of the technical colleges. He felt strongly that the better ones could go 
on to the kind of ‘ sandwich’ course which was envisaged by the Minister when he spoke in the House of 
Commons the previous week. 


The Sandwich Course 


Many people in the technical colleges had been considering the question for a long time and had 
evolved a kind of course which would probably give the answer. It was known as the ‘ sandwich’ type of 
course, and was thought of in terms of six months in industry followed by six months in college, or the other 
way round. The course would extend over four years, giving a coverage in terms of hours somewhat 
greater than that given by a university course. He made that point because members would probably 
think in terms of comparison with a university course. Naturally standards were not determined by the 
number of hours put in, but on the other hand, the number of hours would be fundamental. Another 
factor would be the entry conditions for the course. For these an Ordinary National Certificate for the 
person who left school at 16 and who had had a chance of proving himself to some extent in industry 
and had reached this standard would seem appropriate or, alternatively, for the boy straight from grammar 
school at 18, then two or three subjects at the advanced level would meet the case. These two groups 
would be of roughly the same standard as the university entrant. They would go through a course 
which was of the same sort of duration as the university course, but intermixed with theoretical training 
there would be some down-to-earth works training. By the end of the fourth year, the man put throngh 
this type of course should be ready to fill a niche in industry. Probably his brother from the university 
would have to spend two years getting used to the atmosphere of the works in which he was ultimately 
employed as a professional engineer. That was the shape of course which could be seen developing in 
some of the colleges which were already well equipped and staffed for that work. 


The matter became a little controversial when it came to the question of an appropriate award. 
Principal Old sincerely hoped that the Institution of Production Engineers would support the award 
proposals of the National Advisory Council. He felt personally that if the scheme failed there was a 
danger that all higher technological education would be confined to the universities and that as a 
consequence, only university graduates would be eligible for professional status. That would be a 
calamity and would be contrary to all the traditions of Britain in the matter of the training of engineers. 
The suggestion to upgrade four or five of the larger technical colleges would have the same effect, for this 
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move would put them straight into the university group, but it would mean that the technological colleges 
as a whole would suffer in that they would not be in a strong position to deal with those extra people 
who were so badly needed. It would set up a line of demarcation between the university level and what 
the technical colleges could do. 


The Institution might count among its membership a large number of people who had been through 
the universities, but by and large the membership had been drawn from those who had been through 
technical colleges — men with first-class mentality and with a practical approach (by which he meant 
ability to assess and to judge an issue), and who had risen to positions of considerable responsibility in their 
own industries. 


The future of the Institution and its influence on the productive output of the country depended 
upon maintaining a flow of men through the technical colleges of the highest calibre. It was from 
these that the Institution in the main had drawn its membership and it was therefore important that the 
Institution should back the proposals of Sir Ronald Weeks’ Committee. 


Professor T. U. Matthew (University of Birmingham) said that Principal Old had rather left 
the impression that there was some attempt on the part of the universities to “corner” higher 
technological education. It was impossible to corner education. It could not be done by an institution, 
whether it was an institution developed and administered under the Minister of Education, or 
independently as a number of privately-run, industrially-sponsored institutions were run, or Royal Charter 
bodies and self-governing autonomous bodies such as universities which, incidentally, derived some of their 
support indirectly from the State. There was a need for all these types of institution and each had a part 
to play. 


Before commenting on the proposition which had been put forward by the National Advisory Council 
for the creation of awards, he desired to make the point that the terminology used when talking about 
technological education was sometimes misleading. It might be of interest to give a glimpse of what the 
University Grants Committee considered that technological education embraced. The universities were 
mainly concerned at present in developing post-graduate courses for advanced studies in technological 
fields. The advance of knowledge in science and engineering subjects naturally led to specialisation if 
progress was to be continued, particularly in research, and as a natural outcome the idea had grown, both 
in industry and in most of the universities, that what was needed in the universities was an expansion of 
technological education at the post-graduate level, which was a level only open to a small percentage of the 
population. It required men of the highest calibre to undertake that form of advanced education and the 
discussion which was at present going on in universities was more concerned with education in the post- 
graduate specialist course than in any other way. The universities had already met the request of the 
government and of industry for a doubling of the output of graduates in science faculties since the War. 


He agreed with Principal Old that that was probably as far as the universities would go at the 
undergraduate level. He would not like to think that because 5 per cent. of the population were going to 
universities they were forming a separate class or group, some of whom would not in fact become useful 
members of the Institution and become leading production engineers, in due course. 


Many post-graduate courses in technology were now being supported by the Universities Grants 
Committee. In addition to four at Birmingham University, Cambridge had two: one in chemical 
engineering and one in civil engineering ; Leeds had two: one in textiles and one in fuel technology ; 
London Imperial College had five: civil engineering, mechanical engineering, electrical engineering, 
chemical engineering and mineral dressing ; Sheffield had two: mechanical engineering, mining and 
metallurgy ; Edinburgh had electronics and radio ; and Glasgow, thermodynamics. At Birmingham 
there were courses in thermodynamics, engineering production, chemical engineering and metallurgy. 


These were all new post-graduate courses in technology supported directly by the Universities Grants 
Committee. In a few universities post-graduate courses were also being sponsored and supported by 
industrial companies who thus made it possible for the universities to take up and develop a specialised 
field of advanced study in the interests of university research and teaching and of the industry concerned. 


More and more educational facilities were thus coming into being on the post-graduate level, aiming 
specifically at training to a higher level and providing opportunities for men coming back from industry at 
the post-graduate level for one or two years, not so much for research, as for learning how to apply 
research results. That was the situation which actually existed, and he mentioned is because his thesis 
was rather different from that of Principal Old. 


As Professor Matthew had pointed out at Margate, when looking toward the automatic age ahead, 
it could be seen that a greater amount of technological educational expansion was required to cater for 
men at all levels. The great bulk of this need would be for men at comparatively low levels of education, 


641 











however, but at each of those levels educational expansion was required for men who would not only 
come into the Institution of Production Engineers, but into the Institutions of Civil, Mechanical and 
Electrical Engineers, where the same problems existed. 


The university had a part to play in that, and speaking as the only university professor dealing with 
the subject in the country at the present time, he felt that the Institution should not adopt the attitude 
or place themselves in the position of looking at the university field as something apart and outside the 
possibility of contact with the Institution. That was not true. The universities were self-governing 
autonomous bodies and were difficult to contact or to reach. It needed a special effort to develop effective 
contact with university work. Many other bodies and institutions had the same difficulty, and admittedly 
some of his colleagues in the University Faculty of Science, rightly or wrongly, had the feeling that their 
time was precious, and that they dare not allow themselves to be drawn into industrial problems too closely 
when they had a big research programme going on and a very heavy teaching programme as well. 


Establishing Effective Contact 

For this reason, there was perhaps a greater difficulty in establishing effective contact between the 
institutions and the universities compared with establishing effective contact with colleges of technology ; 
but in spite of that, he suggested that the Institution of Production Engineers should make a strong effort 
at this stage to set up some sort of liaison committee, with a view to contacting the department of any 
university which was interested in order to form a joint standing committee of some kind which would 
meet periodically in a friendly way to review developments, and have some established recognised channel 
of high level contact which would be influential in bringing scientists and research engineers into touch 
with the activities of the Institution. It might be found that the graduates from specialised university 
courses were not immediately eligible for membership of the Institution, but did it really matter to the 
Institution if they were brought into the activities of the Institution in an informal way ? Their influence, 
help and thought were needed and ways had to be devised cf bringing them into touch whether they 
wanted membership or not. 


His proposition was that no attempt should be made to create or to imagine that there was a gulf 
between the universities and technological colleges. They did in fact co-operate in many ways, and there 
was a flow of men from technical colleges who went to universities. There was a need for the Institution 
to make as much use of the work being done in the universities as it could contrive to do in the interests 
of the Institution and the nation as a whole, and he suggested that some positive step should be taken 
within the Institution to make a general approach to all universities who had any trends in the direction 
of setting up Chairs, Departments or Lectureships in fields associated with production engineering and 
production technology, so that an influential body could be formed which would serve the interests both 
of the universities and of the Institution. 


Professor Matthew said he realised that he had not spoken directly to the subject of the Weeks 
Report. He had read the letter which appeared in the previous day’s Times. This focussed the controversy 
on the point whether new departments should be created in all existing institutions, or whether national 
efforts should be concentrated on a few institutions. His own view was that there was much to be said 
for both lines of approach. He would like to see part of the national wealth put into the creation of four 
or five strong higher technological colleges. Let them be built up to M.I.T. level or university level. Let 
there be a whole row of Imperial Colleges, as it were. In addition, the idea of growing where there was 
strength should be fostered. In each of those 74 colleges there would be found someone who was a 
leading brain in that particular subject, and that person should be backed. The national wealth should be 
spent in backing people, and in his opinion the nation was now wealthy enough both to build up complete 
colleges and at the same time to expand strong individual departments where these had already started. 
The Weeks Report would certainly give an impetus in this direction. 


At this stage Sir Ronald Weeks joined the meeting and was cordially welcomed by the Chairman. 
The Chairman explained that members had had the opportunity of reading the Report and were not 
necessarily lining themselves up with anything which had been expressed in the Press or elsewhere. 


Sir Ronald Weeks, referring to the Government's policy towards education as a whole, said that the 
important factor was the decision of the Government not to set up any large technological institutions such 
as existed on the continent and elsewhere, but to double the Imperial College and to expand a number 
of science and technological departments in universities. Sir Ronald also referred to the decision that 
Manchester College of Technology would now become wholly a University Institution independent of 
the local authority. 


The consequential effect was that any proposal to upgrade the technical colleges into university 
technological institutions was unlikely to be acceptable at the moment. 
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The Council were aware that the majority of the technical colleges were maintained or aided by local 
education authorities, coming under the grant of the Ministry of Education. In addition, quite a number 
of colleges, including national colleges, received direct grants from the Ministry of Education. 


As he saw it, it was the Minister’s responsibility to make sure that the provision for technical education 
both in England and Wales was adequate to meet all the needs which were not met by the universities or 
by industry itself. Therefore, it had meant that technical colleges had to cater for a large number of 
part-time day and evening students, and had also to provide such full time and pre-vocational or 
technical education as might be required outside schools and universities. 


= 


The general plan which had been adopted was to try and ensure that there would be a ladder of 
progress which would enable any young worker to study to the limit of his enterprise and ability. This 
meant regional rather than local planning, and going back some years the Minister took steps to establish 
a nation-wide system of Regional Advisory Councils to assist the authorities in making adequate provision. 
Associated with these Councils were Regional Academic Boards to help co-ordinate work at the advanced 
levels on which universities and technical colleges are represented. 


On top of this a National Advisory Council was set up, of which Sir Ronald happened to be 
Chairman, representing the Regional Councils and advising the Minister on a policy of national problems. 


One of the first things which was tackled by the National Advisory Council was the question of 
whether there should be a National Award, and going back to old history, a document was produced 
which was accepted by the late Labour Government and turned down by the Conservative Government 
as regards the setting up of a National College. Some two years ago, the Minister said: “ We agree a 
National Award is desirable. See whether you can present a solution in a somewhat different form.” 


Sir Ronald said he would return to this new Award later in his address. 


Progress had been slow with technical education and provision was inadequate, so that even today 
many regional colleges which should be dealing with advanced work were still obliged to provide for 
students at a lower level, owing to the lack of what he might call “local colleges”. For many years, the 
large technical colleges had provided both full-time and part-time courses at university level, but the 
position was changing somewhat, because owing to the expansion of the universities and the very 
generous awards to universities, it followed that young people who successfully completed a sixth form 
course in grammar school, and who wished to go on to a full-time degree course, could now proceed to 
university. Hence it was possible that in the future there might be less need for the technical colleges to 
carry on the full-time courses of that type, although undoubtedly there would always be a steady, and 
probably increasing, demand for part-time degree courses for workers who were academically inclined. 


As he saw the position, industry had to look to other sources such as those who left school and 
entered industry direct, and those who preferred to enter the technical college direct from school and 
embark on a full-time course more closely related to industrial applications. 


* Professional Sandwich Courses ” 


Out of these factors had emerged the general idea that to obtain an advanced technological training 
(for those who do not go to a university) it is necessary that the student should have at least six months 
in the year for X years, with an entry standard of Ordinary National Certificate or its equivalent if it was 
to be comparable to the normal university three years followed by two years in industry ; the remaining 
six months of each year, of course, being spent in training in industry adequately organised to give the 
student a wide understanding on industrial techniques and operations. That meant that the idea of the 
sandwich course — and there was nothing new in it — was gradually gaining in popularity throughout 
the country. There were a number of sandwich courses already in existence, some of which deal with 
what might be called technicians, but in these few minutes at his disposal Sir Ronald said he was only 
really talking about what might be called “ professional sandwich courses”, which could best be carried 
out in the technical colleges which were in intimate contact with industry so that the colleges could draw 
upon industry for specialist staff and the arrangements could ensure that the education was closely 
integrated with the practical training. It was obvious that the requirements of industry and students 
would be very varied ; therefore, the course must also be flexible and varied. 


At the present time the Advisory Council was giving most of its time to the problem of sandwich 
courses, and there were a number of factors which emerged from that consideration, For instance, should 
both works-based and college-based courses be developed ? 


It was somewhat misleading to refer to college-based and works-based courses. It should be 
works-based and college-based students. Both could he mixed in the same course and the students of 
small firms might well be college-based, since some of their industrial training might have to be carried 
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out with the larger firms. There were certain cases in the building or textile industries which would almost 
certainly have to be college-based. Engineering, on the other hand, was much more likely to be 
works-based. 


Importance of Flexibility 


The other sort of obvious things which arose were that no new course should be started without the 
fullest regional consideration, and choice of the college obviously came into consideration. It would 
probably be agreed that industry should encourage the members of its staff to act as part-time instructors 
or lecturers, and there obviously should be close co-operation with industry in the formulation and 
design of courses and in the selection of the students. There had also to be flexibility as regards the period 
in the college and the period in the works, and in that connection the awarding body, to which he would 
refer subsequently, would have the effect of preventing undesirable variation. There had to be some 
flexibility about the period in college and the period in the works having regard to the needs of industry. 


Another point which was made was that colleges must maintain contact with students during the 
works period. A great difficulty was how one dealt with the employees of small firms. It might in 
certain areas be possible to get small firms together to make some kind of composite scheme. 


A point which presented a real headache concerned the question of financial assistance. There 
were various points of view on that and it would require thought. It could be suggested that industry 
should pay the wages of works-based students throughout the sandwich course. In certain cases, the 
L.E.A.’s might be ready to help such students with tuition fees and where there was any cost incurred by 
way of books and travelling. 


The first point which he had made was accepted by a number of firms, but on the second there was 
some conflict of opinion. 


A National Award 


Sir Ronald then came to the question of a National Award, which students could receive at the end 
of an advanced course operating under the conditions of freedom which he believed it was necessary to 
achieve. It was more than probable ; in fact it had already been stated in the Press, that the Minister 
would establish an independent awarding body which would ccntain distinguished technlogists, 
representatives of the professional institutions and the teachers, and that body would produce syllabuses, 
conditions of teaching and examinations, and would grant the National Awards to such students who had 
satisfied the requirements. It would also have been seen that Lord Hives had accepted the Chairmanship 


of that body. 


All of those who had been concerned with the drafting of the document and proposals — he would not 
say that there was not a good deal of opposition — were agreed that they could not find another answer. 
He personally felt that it was the right solution and workable. To be quite frank he felt that the first 
recommendation was better than the second, but in any event it was inherent in the recommendation that 
under no conditions would the calibre of those courses be lowered — that is to say, success must depend 
on keeping the standard high. 


He did not say that the word “diploma” would necessarily be the title of the Award, and he did 
not know whether the functions would be changed ; there could be a number of details which would 
be amended by the body which was set up to carry out the scheme. It had been suggested that an 
appropriate post-graduate award should be established as soon as might be convenient. The bare bones 
had been presented in the expectation that when the right people were in the saddle on the Council and 
Boards of Studies, in their wisdom they would evolve something which was even better than the present 
proposals. 


To sum up, Sir Ronald believed that it was the Government’s policy (at the present time) to extend 
technical education rapidly both in the universities and in the technical colleges, and to do it only by 
evolutionary methods. Unlike other countries which often rigidly separated the training of technicians, 
craftsmen and technologists from the scientists, it had been rather traditional in this country to rely on 
two types of institution for technical and scientific education, the university on the one hand and the 
technical college on the other. It had always been tradition to provide two avenues of progress to the 
highest positions in industry, one via full time education followed by pupillage in a works, and the other 
via apprenticeship and then by part-time study of the sandwich course in a technical college. 
That accounted, of course, for the large variety of courses in_ technical colleges, and 
the very complex way in which they were organised. It might be that some of the major technical 
colleges would eventually develop into university institutions as was the case of Leeds, Sheffield, South- 
ampton, and Glasgow. Possibly there might be some half-way house which would turn out to be accept- 
able; but they were debatable questions for the future. 
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In the meantime, it was necessary to solve the urgent problems of improving conditions in the technical 
colleges and attracting the necessary students to the courses. He had given the sandwich course as one 
example. Many millions of extra money were being provided for new buildings for feeder colleges, and 
the L.E.A’s were being encouraged to establish independent bodies for larger technical colleges.. Selected 
colleges were being assisted by grants for both technical education and research, and finally there was the 
National Award which had been made available and which would leave major colleges with freedom to 
plan and to operate courses as well as to examine students at the higher level. 

He had outlined what the National Advisory Council were trying to do so far as the sandwich 
course approach was concerned, and had given a rough outline of what he called the “ Award-making 


body ”. 


Principal Old welcomed most heartily the proposal outlined by Sir Ronald Weeks. Sir Ronald 
might be interested to know that he had peddled the sandwich course for all he was worth during the 
last four or five months in the Midlands area, and at the moment he had sixteen firms of whom fourteen 
had agreed to pay wages throughout the whole period; one firm would pay a quarter of the wages for 
six months, and the remaining firm was doubtful. In addition eighteen firms which he had invited to his 
original conference had not replied to his questionnaire, and five had said ‘ No’ to the scheme for defi- 
nite reasons such as that they needed special courses as, for example, ‘Gas Engineering’. This was 
regarded as a very healthy picture in an area in which no single very large firm existed able to send in a 
core of students for the course. There were areas in the country which were closely associated with one 
large firm, and it was only necessary for the local college to get in touch with the firm and to enquire 
whether they would like a sandwich course. In Wolverhampton there was a mixed bag of industry, but the 
results so far were very hopeful, although a good deal more work had to be done. 


He had one question relating to the possibilities of professional status for the student who could do 
no more than the Higher National Certificate course. Professional status in the future was likely to go 
to the university graduate and to the sandwich course student, but it would be interesting to know how 
the National Certificates and their endorsements would fare under the new arrangement. 


Sir Ronald Weeks, in reply, said that the Award did not cover the case referred to by Principal 
Old. Whether the Awarding Body would in the course of time include those people he did not know. 
The object behind the proposal was the institution of the equivalent to the ordinary university degree, and 
it was necessary to start at that level and not to degrade it. 


Professor Matthew said the proposal was concerned with the creation of awards of national 
currency, and did not envisage at the moment that the Board or the Council would have responsibility 
for putting forward proposals for the expansion of teaching facilities, or for the use of funds for research 
in the colleges which were recognised as providing courses leading to the nationally recognised award. 


He wondered whether it was envisaged that the terms of reference of the Council would in future 
be extended to cover that aspect along lines comparable with the Universities Grants Committee. 


Sir Ronald Weeks said that the whole matter had gone through a great deal of change and altera- 
tion, and at one time one of the propositions was that there should be the equivalent of the Universities 
Grants Committee to run technical colleges. It was turned down and regarded as unworkable. The answer 
as to how the matter would be dealt with was that the National Advisory Council was there to advise the 
Minister on developments throughout the educational system, and really the onus was on the National 
Council to consider what Professor Matthew was suggesting. 


Professor J. V. Connolly (College of Aeronautics, Cranfield) said he agreed with Pro- 
fessor Matthew’s suggestion that there was room for alternative schemes. Any attempt to try and make 
British education rigid was a lost cause. 


He was a little concerned about one aspect, namely, the post-graduate suggestions contained in the 
Advisory Committee’s report. The universities had come to the conclusion that a great deal of the 
work had to be done on the basis of sound scientific training at university level, and in any case post- 
graduate work in the fields beyond those at present traditional was necessary in the present-day world. 
In his view it would be highly desirable if consideration could be given at some stage of the negotiations 
to the possibility of men obtaining that award being able to pursue their post-graduate training beyond 
that point, either in such institutions as might arise, which he imagined would have to be like Cran- 
field, or that they might be able to go to a university. The only place where a man could get further 
post-graduate education, regardless of his previous training, was at Cranfield. The Higher National 
people came in on a par with university graduates, they all mixed together and were produced as a stan- 
dard product having passed through exactly the same course. Ii had been proved beyond dispute that 
the Higher National stream had supplied, at its best, people who were just as good as university people 
at their best. Consequently, in his opinion, the reciprocal aspect might be very carefully considered, and 
the people who were eligible for the proposed award should be eligible for post-graduate work at university. 
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He supported the idea of the National Award and the further expansion of technical colleges from 
the point of view of standards, equipment and teaching staff, because he was not at all sure that with the 
best will in the world the existing machinery, with which he was concerned, was entirely adequate for the 
maintenance of the standards. He felt sure that a body of that sort would be more able to control and 
develop and foster a higher standard. 


Sir Ronald Weeks said that in the first report the development of new courses in advanced 
technology was recommended in the technical colleges in close association with industry, and with the 
co-operation of Regional Academic Boards. That was accepted and was the basis of what was going on. 
Then consideration was given to the possibility of increased financial aid to authorities and more generous 
allocations of building permits. That was partially done by Circular 255. It could be advocated that a 
man who had the National Award should qualify for a post-graduate course at a university, but that 
hurdle had not been surmounted at the present stage. He hoped, however, that it would be a fact. 


Reference was made to Cranfield, and he had a great admiration for this College. To express his 
own personal view, it was that there ought to be a bigger and better post-graduate college not only for 
the aircraft industry, but for a great many other technologies. This matter was being considered by some 
important industrial people, and the matter was still under discussion. What a number of large organi- 
sations had in mind was the need for post-graduate colleges accessible to the two streams. Many people 
obtained the equivalent of a university degree and that was the end of their education, but the large 
industries desired something better than that in limited numbers. 


Dr. W. Abbott (formerly Ministry of Education) said that he was very grateful to Sir Ronald 
Weeks for his clear exposition. He felt personally that the scheme was overdue, but he had been in 
favour of the first scheme which he felt was even better than the one now proposed. 


One could see many difficulties which arose in the operation of the scheme, and if attention were 
focussed on those it might be an advantage. 


First of all, to consider the course itself, it was not desirable that it should be a pale imitation of 
a university course. It was necessary that it should be a sound course devised by the college to meet the 
needs of industry, and a course which contained such a substance of technology and science that it pro- 
vided the same intellectual disciplines as the university course. It was very difficult to devise a course 
for the engineer which differed materially from the university course and which was just as sound 
intellectually. 


As far as the Institution was concerned, there was a great opportunity. Universities generally 
were not providing undergraduate courses in production engineering. A number of colleges could cer- 
tainly put that kind of course on and operate it effectively. It could not be challenged; it was not in 
competition with any university course and it merited the diploma to which reference had been made. 


The second point related to the recognition of the award. If diploma courses were operated in the 
colleges it was naturally desirable that they should be recognised by the leading institutions; he sincerely 
hoped that the Institution of Production Engineers would support the scheme. 


The next point related to the financing of the scheme. Sir Ronald Weeks had mentioned the 
possibility that industry would pay. His own experience was that industry would not pay. Only the day 
before, Dr. Abbott had had a representative of a very important firm in Yorkshire in his office discussing 
that very question, and his visitor had said quite firmly: “We cannot pay”. That was a works employ- 
ing about 4,000 people, and if that were the verdict of that firm, it must be the verdict of many smaller 
firms. He was very pessimistic about the financial aspect. In his view it could not be assumed that 
industry would pay, although he was delighted to hear from Principal Old that in Wolverhampton 
things were not quite like that. 


With regard to the flow of students, in the past there had been such a clear division between the 
universities and the colleges —the universities looking after the full time pre-industrial courses and 
the colleges looking after the men already in industry. A third stream must presumably rob one of the 
other two streams. The third stream could be provided from those already in industry, and thence they 
must be released by industry. They did not exist anywhere else. 


In Dr. Abbott's view, it was a wonderful opportunity for the colleges. They would rise to the occa- 
sion. They had the staff, they had the facilities, and they had the vision. This was a job to be done 
at an intermediate stage: there was the university job, which was clear cut and well done; there was the 
apprentice supplementary training, which was also well done; and now there was this technological 
stratum which was not well done but which was very necessary and had to be done for our industrial 
survival. He felt certain that 60 or 70 colleges could eventually do the job, and the scheme must be 
made to work. There were all kinds of difficulties to be overcome, but they could be overcome. 
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Sir Ronald Weeks, in reply, referred to the question of the antipathy of the three major institu- 
tions and said he had spent many hours with the Presidents of those institutions at different times. He 
did not understand why they had frowned upon the proposal. There was no attempt to interfere with 
their prerogatives or to dictate to them what they should do at all. He was again meeting the three 
Presidents on the following day with the Minister and he could only wait and see what happened. 


On the question of finance, it had to be borne in mind that if the scheme went through there might 
be the question of the remission of fees for part-time students. What would happen as far as a six 
weeks’ works study course was concerned? There were many different matters which came into con- 
sideration, and at the Standing Committee meeting of the National Advisory Council a few days earlier 
it was a Yorkshireman who said that Yorkshire had in a particular case accepted the policy of paying 
people! On the other hand, Birmingham were hesitant. 


As he saw it the man who went to the university needed and received a great deal of help, and in 
his view something would be ironed out on the financial side but it would probably take time. 


Mr. T. Fraser, C.B.E. (Member of Council) wondered whether there were sufficient bodies in this 
country to deal with the production side of industry, the technical and academic side. There was 
practically full employment and every industrialist wanted men, and it might be that there were not 
sufficient bodies to deal with both sides. He wondered whether women could be considered for the tech- 
nical side as teachers and in industry. 


Sir Ronald Weeks said that it was a fact that at the moment there were not enough people going 
to the universities. The universities had increased their resources and it was true to say that all the 
places were not now being filled. There were, of course, many who, for various reasons — possibly 
conditions of domestic life —did not want to go to university but did want to go to technical college. 


In his own company, he had set up a new body to examine the present system of education and to 
advise him, and it might well be that the company would go wholeheartedly in favour of assuming 
the responsibility for teaching every boy taken on. The company would see that he was trained to 
maximum capacity of his ability. If the job were done properly there would probably emerge from that 
stream a fine body of men, and in his view it would be worth while setting up hostels adjacent to the 
technical colleges and setting up the sort of course which the company wanted the boys to take. In 
that way a number of good men would be trained. In the large companies it was easy, but in the 
small companies it was very difficult. It might well be that the small company would agree to let 
their only boy go, provided the college would let them have someone who had done his six months in 
exchange. 


Mr. T. Fraser asked whether there were a sufficient number in the country. The population was 
not increasing; emigration was going on, and he wondered whether there were sufficient people to meet 
the demands of the industrial, scientific and academic sides. That was one of the difficulties which 
prompted his suggestion that women might be used. 


Sir Ronald Weeks agreed that there were a number of women who were capable of rising to a very 
high level. 


Mr. F. T. Nurrish, M.B.E. (Member of Council) said that his concern’s chief chemist was a woman 
and she was absolutely first-class. 


Mr. H. G. Gregory (Vice-Chairman of Council) said that his company supported the sandwich 
type of instruction, and through the trade associations the students were sent on to State awards in 
universities. That which Sir Ronald had outlined was the right view. There was a great need of pro- 
duction engineers and industry required them as well as the ‘boffins’, and in his opinion the scheme 
prcposed appeared to be the answer. 


Principal Old referred to the question of support by the three major institutions, and said there 
was no shadow of doubt that their support was desirable. He thought it highly probable that they 
would approve certain types of sandwich courses for exemption from examination requirements. If 
they did that in the case of sandwich courses, there appeared to be little to worry about as far as their 
attitude towards the new award was concerned. 


On the subject of the numbers of people available for these courses, one of the points he had made 
before was that many men doing the Higher National today would occupy important jobs in industry 
in fifteen or sixteen years’ time, and it was these people who should be put into the sandwich courses now. 


Professor Matthew said it had been suggested that there was no way in which the Higher National 
Certificate men could find their way into universities for post-graduate studies. That was not the case. 
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In fact, the universities had proved themselves to be very flexible in that regard. In his own Depart- 
ment a start was made on the basis that men would be accepted with a degree in science and engin- 
eering — preferably an honours degree — that they would come back after three or four years in industry 
for one year on a post-graduate course, and it was also written into the constitution that people with 
equivalent qualifications, which included corporate membership of a senior institution, would be accept- 
able. In fact, the university had had a double stream coming up all the time. The only difficulty was 
that since the man coming up with the equivalent qualification had not his first degree, he could not of 
course proceed to a higher degree. He was given a diploma in graduate studies, so at the moment there 
were men in his Department who went through exactly the same course, but those who had “ equiva- 
lent qualifications” tock a diploma, and the others with Bachelor of Science degrees at the university 


took a Master’s degree. The diploma was recognised as an equivalent qualification, and it was a 
university award. 


Mr. J. D. Scaife (Member of Council) said he was a little apprehensive about the chance of the 
educaticnal authorities getting charge of the training of the young men coming into the Institution. 


In the course of his fifty years’ experience of management he had had a great deal to do with the 
engagement of managerial staff, and in going through the many applications for jobs over the years, it 
could prebably be said that in ninety-nine cases out of a hundred the person chosen had been the 
shop-trained man, and the man with the degree was turned down almost on that account, because ex- 
perience had shown Mr. Scaife that those people had been trained in the wrong way. Owing to lack 
of basic workshop training, they did not understand what they had to do. A very good friend of his 
— an eminent railway engineer — once told him that he could get university fellows six a penny, and in 
his establishment he always chose the shop-trained men. 


Industry in this country had been built up by the shop-trained men with a technical education. They 
had not generally been university men. He did not suggest that university training should be ignored, 
because university men were needed; but in the building up of industries from the shop it was not se 
much academic knowledge that was required as ingenuity, inventiveness and dynamics. 


He was apprehensive that the education authorities generally had not that idea and would go for 
academic degrees rather than for shop training It was not possible to make a good production 
engineer out of a university man, starting at that end. 


The Chairman pointed out that the preposition was not in respect of university men but of the 
men going through the higher technical college on a sandwich course. 


Mr. R. N. Marland (Member of Council) said that in his own company there was a system of 
executive training which allowed for a graduate coming from a university tc have practical training. That 
graduate might not have had any works training, but it was made compulsory that he must have two 
and possibly three years workshop training. It had worked out very well indeed. Some five or six 
people had now been posted to executive appointments as a result of that system in the post-war years. 


Professor Matthew said that the discussion had been very useful, and very briefly he desired to 
propose : 


“ That the Council of the Institution support the proposal for creating awards 
in technology at technical colleges in England and Wales as set out in the con- 
fidential memorandum, and that the Council should proceed to appoint a member 
to the two Boards of Studies on which provision had been made in the wisdom of 
the National Advisory Council for this Institution to be represented.” 


Mr. B. G. L. Jackman (Member of Council) seconded the proposal and said that so far as 
engineering was concerned he would like to see an absolute “must” with regard to the question of 


pupillage. 
The proposition was carried unanimously 


The Chairman thanked Sir Ronald Weeks very sincerely for having given up the time to address 
the Ccuncil. It was hoped that Sir Ronald would feel that it had been worth while, and that the dis- 
cussion and the proposition which had been carried would perhaps assist him in his future deliberations. 
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HE electronic digital computer has in recent 

years been the subject of great development as 
a high-speed calculator of immense value as a 
mathematical tool in scientific and engineering 
research and development. Its application to com- 
merce has so far been limited to wages and tax 
calculations and actuarial problems, in which field 
it has been shown to be capable of effecting large 
savings. 

The promises for the future which these techniques 
render possible in the control of industrial processes, 
oil refineries, chemical plants, transport systems and 
so on, are so immense that it is easy to be carried 
away on a wave of Wellsian enthusiasm, choking 
in the smoke of pipe-dreams! These developments, 
although they will be more rapid than sometimes 
thought, are not yet with us, and considerable 
improvements in technique will be necessary before 
their introduction. 

Another application of digital computers, which can 


COMPUTER-CONTROLLED 
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make a direct contribution to the efficiency of small- 
quantity productions in the engineering industry, is 
the control of metal-cutting processes, giving rise to 
universal machine tools in which the setting-up time 
is so short that efficient automatic production of 
small batches and even single components can be 
achieved. This development has now reached the 
stage at which prototypes are being tested, and a 
considerable number of machines will be put into 
workshop service during 1956. It makes possible 
major advances in the engineering industry during 
the next five or ten years, without which the present 
rate of expansion cannot be continued, because of 
shortage of skilled manpower. 


The Problem of Batch Production 

The techniques of mass-production, although 
subject to a constant process of change and improve- 
ment, are now well established and_ universally 
accepted. They call for a high initial capital outlay, 
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but provided the production quantities are large the 
efficiency of these methods is not in doubt. 

In several important industries the production 
quantities are so low that the use of mass production 
techniques becomes very inefficient. In certain cases, 
however, the use of jigs, fixtures and templates is the 
only available means of doing the job, because inter- 
changeability of components is still required, and 
their amortisation represents a major part of the cost 
of the article. 

The aircraft industry is a typical case. Here it is 
quite rare for production quantities to exceed one 
hundred per annum. Although duplication within 
each aircraft may increase the total quantity of a 
particular component, the numbers are still far too 
low to render mass production techniques efficient 
and cheap. In general, therefore, the tools and 
components require a disproportionate amount of 
skilled work, and the supply of skilled craftsmen is 
by no means equal to the present demand and appears 
to be diminishing. Difficulties of this type occur in 
every progressive industry where prototype models 
have to be made, usually in quantities of less than ten. 
It is not unusual for some of these models to contain 
hundreds of precision component parts. When such 
development is progressing, many changes and 
modifications are made and these must be introduced 
swiftly if the cost of the development is not to soar. 

A similar situation occurs during the tooling-up 
period when mass production of an article is being 
undertaken. Here many tools, some very large and 
of exceedingly complex shapes which have to be 
produced to a very high degree of accuracy, require 
to be cut from the solid, a very costly and time- 
consuming process which delays the start of produc- 
tion very considerably, and of course contributes to 
the final cost of the article. 

Much effort has therefore been applied recently 
to devising techniques more suited to the quantities 
involved, and various precision casting techniques, 
which do not necessitate expensive moulds, have been 
developed or resuscitated. Methods of fabrication 
and welding have been greatly improved. 

Apart from moulding and casting it is still necessary 
to shape complex components from the solid for 
reasons of strength, and with the event of supersonic 
flight this technique is regarded in some quarters as 
essential. The wings of future aircraft will be 
machined from a solid, forged slab of metal. The 
wing will be constructed from two such machined 
slabs placed together, the outside aerofoil surfaces 
being machined accurately to contour, whilst the 
inside is cut away to form integral stiffeners leaving 
a thin skin of metal at the surface. Over go percent. 
of the original metal in the slabs has to be cut away 
in these operations, a considerable problem in terms 
of metal removal alone. Aircraft spars are already 
being made in this fashion. 

In the field of aircraft research, extremely accurate 
scale models are required for wind-tunnel tests before 
an aircraft can be designed. Conditions of super- 
sonic flight demand that the strength of these models 
must be very high indeed and the method at present 
envisaged is to cut them in one piece from a block of 
high-tensile steel. 
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Considerable attention has been paid, during the 
last few years, to the development of copying equip- 
ment by which a model may be duplicated or formed 
from a template. These methods, whilst they are 
useful for producing relatively simple shapes, 
especially turned articles, are by no means so attrac- 
tive when the component has a complex shape, as 
the first model or the necessary group of templates 
takes a large percentage of the total production time 
to make. 


Computer-controlled Machines 

In order to contribute to the solution of this 
problem, which was particularly acute in their own 
works, the Ferranti Research Laborataries in Edin- 
burgh undertook a long-term development pro- 
gramme which commenced in July, 1952. From 
surveys undertaken at the outset, it was apparent 
that existing types of machines, although they could 
help considerably in some cases, did not go very 
far along the road to the economic manufacture of 
tools and prototypes in small quantities, and that a 
fresh approach to the problem was required. 

It soon became obvious that the reason for the high 
cost of prototype manufacture was poor utilisation of 
the available skill. For instance, a man using a milling 
machine on a job similar to die-sinking cannot 
possibly think fast enough to utilise the machine at a 
level remotely near to its peak capability, and most 
of the manufacturing time is spent reading and in- 
terpreting drawings and transferring the data into 
the feeds of the machine, a process which is incredibly 
inefficient, involving as it does much redundancy, 
head-scratching and slow progress in order to avoid 
errors. The average feed rate, that is, the total length 
of cut divided by the production time, is exceptionally 
low, and even the actual feed rate, when cutting is in 
progress, rarely approaches the optimum for the 
material being machined because human reaction 
time is far too slow to allow accurate control at these 
speeds. Much time is spent in altering the position 
of the work or the setup of the machine in order to 
machine contours such as radii, which cannot readily 
be specified in rectangular co-ordinates, but require 
the use of circular tables. 

To improve this state of affairs, it was clear that 
the fundamental requirements were a reduction in 
machining time and the thinking time, the preserva- 
tion or possible increase of skill in the form of high 
accuracy, and great flexibility so that one machine 
could tackle diverse problems. The problem in its 
broadest interpretation, therefore, is one of feeding 
information, in the simplest possible form, about the 
work to be done, into a device which will interpret 
this information and produce from it the necessary 
tool movements, at the highest possible speed, in 
order to machine the article from a solid block or 
casting to the limits of accuracy required. 


How the System Works 

With modern techniques of computation and 
control such a process is entirely feasible. A block 
outline of the system which has been developed is 
shown in Fig. 1. 
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Fig. 1 DESIGN -——- 
Diagram showing the se- $puaensoneD ur 
quence of events in a com- Tb conepurte 
puter-controlled machining 
system. 


The system can be divided into four stages: 

1. the transference of the drawing information 
along with machining data to a standard 
planning sheet; 

2. the coding of this planning sheet on to 
punched paper tape; 

3. the production from this paper tape of a 
recorded magnetic tape by means of a digital 
computer ; 

4. the use of this magnetic tape to control the 
machining operation. 

The article is designed and a drawing or sketch 
made in the usual manner, the only departure from 
normal practice being in the precise method of 
dimensioning, where all dimensions are given from a 
datum and include the co-ordinates of all points of 
change, i.e. where a straight line joins a radius and 
so on. Due to this, the designer has considerably 
greater scope in the selection of his contours than 
with normal machining methods. 


Stage 1. Planning 

This drawing goes to a Planning Engineer, whose 
function is to know the capabilities of the machine 
and how the article should be machined. He inserts 
the metric information of the drawing in the correct 
sequence in a standardised planning sheet, inter- 
spersing the drawing data with information, which 
he himself supplies, regarding the cutter radius 
which he has selected, along with the feed rate, 
rotational speed and other machining data. In order 
that the system should have maximum possible 
utility and give the greatest freedom from human 
errors, the information which it requires to be given 
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SURFACE MAY BE COntouRED 


is kept down to its simplest possible form, consisting 
basically of the co-ordinates of the points of change 
of the surface of the work and a specification of the 
curve between pairs of co-ordinates. 
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Fig. 2. Simple example showing the dimensioning and 


planning technique used. 
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Thus, to take a hypothetical example, Fig. 2 shows 

a simple two-dimensional cam, the planning sheet 

for which would be as follows: 
Cutter diameter=d. 

Cor-ordinates of datum (x,y;) 


Feed rate=F. 





Co-ordinates | Co-ordinates 
Type of of change of pole 
Curve points of curve 
LINE XoVo 
CIRCLE X3V3 X4V4 
LINE X55 
LINE X1V1 

















No co-ordinate information need be given between 
points which can be specified by an equation or 
parameters of a curve, such as the centre and radius 
of a circle. This example shows a contour in two 
dimensions but there is of course no difficulty in 
extending this to three dimensions. 


Stage 2. Paper Tape 

This planning sheet goes to a typist who transfers 
the data to the form of punched tape by means of a 
teleprinter. 


Stage 3. The Computer 

The short length of punched paper tape now 
contains the minimum basic amount of information 
required to produce the component, but in order that 
a component can be produced from it, this informa- 
tion has to be extended and the gaps between co- 
ordinate points filled in. This is done by the digital 
computer which accepts the basic information and, 
controlled by the equation of the curves, calculates 
continuously the required path of the centre of the 
cutting tool in x, y and z co-ordinates. The output in 
each co-ordinate is in the form of a train of pulses, 
each pulse corresponding to a very small unit of move- 
ment, usually one tenthousandth of an inch. Thus the 
total number of pulses in each channel determines the 
distance moved in that co-ordinate, and the pulse 
rate determinates the speed of movement or feed 
rate. These pulses are synchronised in the x, y and 
z channels in such a manner that a tool controlled 
by them follows a path corresponding to the calcu- 
lated track within one tenthousandth of an inch. 
These pulses are recorded on three separate channels 
on magnetic tape and, simultaneously, on a fourth 
channel, control information, appertaining to 
functions of the machine other than slide movements, 
is recorded. 

The types of curve which may be covered are 
limited only by the complexity of the computer, but 
for normal engineering uses it is expected that a 
computer with built-in programmes, which will 
contour any curve which may be specified by a second 
degree equation, including circles, ellipses, parabolae 
and hyperbolae, will be satisfactory. More complex 
shapes which occur only rarely can be approximated 
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with sufficient accuracy by a combination of such 
curves. In the aircraft industry, although the surface 
of an aerofoil may be specified basically by an equa- 
tion, in practice this surface is frequently modified 
slightly by wind-tunnel tests and it then becomes 
difficult to specify except as a series of ordinates. Such 
surfaces are best produced by means of a computer 
which can utilise ordinates and produce a smooth 
curve through them. 

A modern digital computer can handle informa- 
tion at a rate very much higher than the highest feed 
rate which can be used in practice. Advantage is 
taken of this fact to record the pulses on magnetic 
tape moving at ten times the normal play-back speed. 
This is of considerable importance, as it means that 
one computer can record tapes for a large number of 
machines. Its paper tape input can be prepared by 
a number of planners without occupying computer 
time, and the number of machines controlled depends 
only on computer speed and the average duplication 
rate. 

With a computer speed/machining speed ratio of 
ten and an average duplication rate of five, varying 
from unity for single prototypes and tools to, say, ten 
or twenty for component parts, a single computer 
could supply fifty machines with recorded tapes. In 
addition, a tape link allows the amount of electronic 
equipment in the workshop to be reduced to a 
minimum. 

In work of this character, errors are liable to occur 
at various stages in the preparation of the data which 
is coded on the paper tape, the actual coding itself, 
the reading of the paper tape, the computation 
process and the magnetic recording. It is expected 
that the most serious source of errors will be the human 
element in the systems, even though the data to 
specify the job has been reduced to its simplest 
possible terms. Various checks are included in the 
system in order that errors may be discovered before 
any machining is done. The data, up to the point 
where it emerges as a coded paper tape, is checked 
by the techniques normally used in punched card 
accounting systems, which involve basically dupli- 
cating the work and comparing the results. In 
addition, a further check of the whole system right 
up to the magnetic tape is possible if the work is 
programmed in closed loops, that is, the tool is 
arranged to touch its previous path several times 
during the operation. This is always possible, even 
though the tool may be lifted away from the work 
for part of the time where no cut is required. At the 
point where the loop should close a marker pulse is 
recorded on the magnetic tape and the pulses in the 
x, y and z channels counted immediately after record- 
ing in order to see that they summate to zero at these 
points. If a tape passes this test it is reasonably 
certain that it is correct and when put on the machine 
will produce accurate work. 


Stage 4. The Controlled Machine 

A digital computer can produce control informa- 
tion of the type outlined above to any desired degree 
of accuracy, but this is useless unless the measurement 
and control system of the machine slide has a similar 
degree of accuracy. 
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Diagrammatic illustration of the Ferranti 


optical-grating measuring system. 


It was clear at the outset of the programme that 
no great reliance could be placed on the use of a lead 
screw as a method of measurement, although this is 
normally the only measuring agent fitted to machines. 
Problems of backlash and the compressibility of the 
oil film render such a system useless where machining 
must be done to close tolerance by dead reckoning. 

The ideal method would be to measure the actual 
surface of the work as it was being cut. This is 
technically feasible for turned articles where the 
surface is available at a different position from the 
cutting position a very short time after it is cut, but 
it is not possible to do this in milling because the work 
is obscured by the cutter. The best that can be 
achieved is to measure the movement of the surface of 
the table on which the work is fixed, relative to the 
main body of the machine. With this method the 
machine and tool deflection will cause an error, 
which can be reduced to a suitably low value by 
designing the machine correctly. In general, the 
principle which has been adopted is that the measure- 
ment system should be rather better than the accuracy 
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to which the machine can normally work; thus any 
machine, taken as designed, is used to its maximum 


capability. 

The Ferranti Optical-grating Measuring 
System 
Various mechanical methods of measurement 


which produce a digital electrical output suitable for 
automatic control are possible. Most are based on 
the rack and pinion principle and are troublesome 
where high accuracies have to be achieved, because 
of factors such as the presence of dust, variability of 
oil film thickness, tooth ripple and so on. A method 
of measurement with none of these disadvantages has 
been devised,* utilising an optical grating with a 
specified number of lines per inch. This method has 
the advantage that the accuracy is unaffected by 
wear and can be made as high as desired. For 
instance, with a grating of 25,000 lines per inch it 
would be possible to discriminate between a few 
millionths of an inch provided, of course, that atten- 
tion was paid to all the other factors which affect 
such fine measurement, such as temperature, vibra- 
tion and slide design. By the use of gratings with 
5,000 lines per inch it is a simple matter to move a 
slide consistently to an accuracy of one tenthousandth 
of an inch, which is sufficient for all normal engineer- 
ing processes and is better than the inherent cutting 
accuracy of most machines. 

Both photographic and prismatic gratings can be 
used for this purpose, but prismatic gratings have 
definite advantages when the number of lines per 
inch exceeds about 1,000. Such gratings have not 
hitherto been manufactured in sections sufficiently 
long to be utilised for measurement, but the Light 
Division of the National Physical Laboratory have, 
for some years, been developing a process for making 
large prismatic gratings for spectroscopic purposes, 
and these gratings have now been adapted for 
measurement. 

The method of utilising the gratings for measure- 
ment is shown in Fig. 3. A suitable length of grating 
is attached to the machine table, and a short length 
of the same grating attached to the other section of 
the slide, so that one grating traverses the other with 
the two surfaces almost in contract. If a beam of 





* Patent Applications pending. 
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Fig. 5. View of ‘circuit card’ with automatically 
soldered connections, used in computer and control 
equipment. 


parallel light is projected through the pair of gratings 
and they are suitably aligned, the Moiré fringe 
pattern produced will modulate the light trans- 
mission when there is relative movement. One 
complete cycle of variation of intensity will occur for 
a movement equal to the pitch of the grating. By 
arranging two photocells so that the phase of this 
light variation is different in each, a two-phase 
electrical system can be formed, the total number of 
cycles of which represent the distance moved, the 
frequency represents the velocity and the direction 
of phase rotation reveals the direction of movement of 
the slide. It is a simple matter to obtain from this 
system, two or more discrete electrical pulses per 
grating line. 


The Digital Servomechanism 

Fig. 4 shows a block diagram outlining the servo- 
mechanism which translates the pulse trains from the 
magnetic control tape reader into accurate slide 
movements. Considering one channel, the control 
pulses are fed to a direction interpreter, and according 
to the direction they represent, are passed to a register. 
This is a reversible counter with a small storage 
capacity, producing an electrical output proportional 
to the magnitude and direction of its contents. The 
control pulse train is also fed to a “ ratemeter ” 
which produces an electrical output proportional to 
its repetition frequency and direction. These com- 
bined outputs actuate a high-performance secondary 
servomechanism to drive the table. Positional feed- 
back from the table is obtained from a grating and 
direction discriminator, and the pulses from this are 
used to cancel the command pulses in the register. 
The system is so arranged that the error between the 
command pulses and the positional feedback from 
the table does not exceed one pulse, giving a maximum 
error in slide position of half a grating line. 
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In order to avoid an accidental overload of the 
servomechanism which might produce an error, the 
computer is arranged to limit the maximum rate of 
change of command information to that which may 


be handled safely. 


Operation of Computer-Controlled Machine 
Tools 
Reliability 

Automatic control systems of this type must be 
engineered so that they are highly reliable and the 
occurrence of faults very infrequent. Circuit elements 
must be chosen which are known to be reliable. In 
the system described, the most frequently occurring 
elements are carbon resistors and germanium diodes, 
and circuits have been designed round these elements 
in such a manner that the possibility of failure is 
minimised. In industrial equipment of this degree 
of complexity, it is of paramount importance to avoid 
circuits which have critical operating conditions or 
components. The use of automatic self-checking 
procedures is a worthwhile step, and it is beneficial 
to carry out a marginal testing procedure each day, 
by reducing the supply voltages whilst a standard 
checking programme is being handled. Any circuit 
elements which are on the verge of failure are likely 
to be shown up by this method. In spite of this, 
faults may occasionally occur and it is essential that 
they can be located and replaced rapidly to avoid 
any dislocation of production routine. The type of 
plug-in construction shown in Figs. 5, 6 and 7 is 
particularly suited to these requirements. 

It is, of course, essential if a fault occurs in the 
control section of the equipment that the machine 
should cease to cut immediately, in order to avoid 
ruining the work. This can be done by arranging 
that the signals from the registers, which reveal all 
deviations between the demanded position and the 
actual position of the slides, shut the machine down 
if the deviation exceeds a certain pre-determined 
limit. This, in combination with two anti-coincidence 
counters covering the channels from the tape to the 
register and from the grating to the register, can give 
a complete check on the behaviour of the machine. 
Accuracy 

The systems described have been in _ partial 
operation for several months now. Preliminary 
results show that an overall accuracy of + 0.0005" 
should be achievable with good quality standard 
machine tools, which is sufficiently good for the 
majority of precision work. Higher accuracies are 
desirable for a limited number of applications, e.g. 
tool and diemaking, and aircraft scale models for 
wind-tunnel testing. 

Errors in Cutting 

The limit of accuracy of + 0.0005” ona standard 
milling machine is set, not by the control and 
measuring system, but by deviations from perfection 
in the machine tool itself and by the physical nature 
of the cutting process involved in milling. The 
cutting tool and the material being cut are both 
elastic, and deflections and deformations are pro- 
duced by the cutting stresses, which, unless they can 
be predicted and allowed for, may introduce errors 

















Fig. 6. Rear view of plug-in ‘tray’, 
containing six ‘ circuit cards’. 


up to o.oo1”. Where high accuracy is required in 
milling, the technique of a roughing and a finishing 
cut is used. This can be achieved simply by running 
the paper tape programme through the computer 
twice, first with a figure for cutter diameter, say 
o.o10” larger than is actually being used, and then 
with a figure for cutter diameter differing from the 
actual value by an amount sufficient to allow for the 
likely elastic deformation, based on _ previous 
experience. 


The fundamentals of metal cutting are not at 
present well understood and much more work is 
necessary to establish the relationship between 
factors such as tool sharpness, peripheral and feed 
speeds, elasticity conditions and machining accuracy. 
Research into this problem has already been stim- 
ulated, and may be expected to gain impetus as the 
importance of automatic machine control for the 
future of industry is realised. 


Fig. 7. Front view of plug-in ‘tray ’. 





Although it is desirable to increase the accuracy of 
the milling process, especially for work in light alloys, 
the bulk of requirements for high accuracy call for a 
grinding process. Tools, dies and wind-tunnel models 
are generally made from hardened or very tough 
materials, for which grinding is the only satisfactory 
finishing method. In grinding, the relationship 
between the diameter of the grinding wheel and the 
finished size of the work is more accurately known, 
and work to finer limits is possible. Breakdown wear 
of the grinding wheel is a problem, but not a serious 
one if the final cut is restricted to a thousandth of an 
inch or so. Allowance can be made on the tape 
programme, if necessary, for resizing the wheel from 
time to time by a diamond trimmer. 


Errors due to Machine Inaccuracies 

Errors caused by imperfections of the machine tool 
are mainly due to slide inaccuracies and play, lack of 
rigidity, backlash in the drive system and friction. 











Under normal running conditions, the grating 
measuring system will provide accurate positional 
information which will enable the servomechanism 
to correct errors due to backlash and slide inaccuracies. 
In order to assist the servomechanisms to deal with 
backlash the computer can be arranged, when a 
reversal of the slide is required, to set in one pulse 
in the reverse direction automatically and then wait 
for a fraction of a second to give the servomechanism 
time to cancel this pulse before proceeding with the 
rest of the train. Occasionally, the impact forces 
from the cutter teeth are sufficiently high to take 
control of the slide in the region of backlash and play, 
and the servomechanism is powerless to correct this, 
as the accelerations involved exceed its capabilities. 
This problem is, of course, more serious in milling 
than in grinding, where the force exerted by the 
grinding wheel is relatively small and uniform. 
The design of machine tools has not changed 
radically for many years and is, in general, unsuitable 
for very accurate automatic control. Kinematic 
design is almost unknown and, as a result, machine 
slides are difficult and expensive to make and even 
more difficult to maintain in a good state of accuracy. 
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Fig. 8. Automatic setting co-ordinate- 
drilling machine. 


The efficiency of a slide and drive system rarely 
exceeds 15—20 per cent, and hence a relatively high 
power is required to drive it. In the past this was of 
little consequence, as it merely necessitated a larger 
motor which was not proportionately expensive. In 
a controlled machine, however, this power has to be 
provided by a servomechanism, and is very much 
more expensive per horse-power than before. In 
addition, servomechanism performance inherently 
drops as the size is increased, so inefficiency is dearly 
bought. 

The use of kinematic elements such as recirculating- 
ball nut and leadscrew assemblies and bushings, 
spring-loaded to the level of the maximum loads to be 
encountered, can be made to give high efficiency and 
complete freedom from maintenance troubles com- 
bined with a degree of rigidity and lack of play and 
backlash unprecedented in machine design. Replace- 
ment of the conventional leadscrews of the prototype 
computer-controlled milling machine by recirculating- 
ball nut pairs with special leadscrews, preloaded to 
the maximum table force of 500 Ib., has been markedly 
successful. The transmission efficiency has been 
increased from 20 to 80 per cent, whilst the backlash 

















has been reduced to less than 0.0001”. This per- 
formance will not be subject to deterioration due to 
wear. 

Although the lines of approach to this problem of 
better machine design are fairly clear, a considerable 
amount of detailed work and fundamental research 
on the properties of materials is necessary before the 
design can be undertaken with complete confidence. 
The design of new kinematic elements, so that they 
may be produced in quantity and become as readily 
available as the ball-race is today, is one of the aims 
of this development programme. With these available, 
machine construction could become the assembly of 
standard elements, constructional difficulties and the 
need for working to fine tolerances would be greatly 
reduced, and the performance would be readily 
predictable. The advent of automatically controlled 
machines for very close-tolerance machining presents 
a challenge to machine tool designers and manu- 
facturers which is sure to lead to greatly improved 
standards of performance. 

Positioning Machines 

In addition to the application just described, in 
which the machine table is under the control of a 
magnetic tape at every instant in time, there is 
another important use of the grating measuring 
system in machines in which the table merely requires 
to be positioned, as distinct from being profiled. 
Jig-borers, drilling machines, capstan and automatic 
lathes are machines of this type. Such applications 
are very much simpler than the one just described, as 
it is necessary only to set up a number, corresponding 
to the dimension, on an electronic counter and to 
cancel this number by the count from the grating 
measuring system. The setting-up can be done by 
hand or automatically by means of punched card or 
paper tape, and great speed and accuracy are obtain- 
able by this means, particularly when a pattern of 
holes has to be drilled on a repetitive basis as with 
heat-exchanger plates, gear plates, etc. Fig. 8 shows 
an example of a controlled drilling machine. 

The Economics of Computer-controlled Machine Tool 
Operation 

To give an accurate general illustration of the 
saving in time and money and the very large increase 
in productivity made possible by these techniques is 
not easy. Two examples, which are typical of the 
gain in speed in toolmaking, may be quoted. 

A three-dimensional cam for a_ turbine-blade 
miller taking three weeks to make by present methods 
can be planned, computed and machined in four 
hours, without the need for hand finishing. 

A milled-block waveguide structure, which consists 
of a very accurate track, machined in a light-alloy 
block, with a mirror-image of the track machined in 
another block, the two being placed together to form 
a complete waveguide assembly, employs a skilled 
machinist for two weeks using a conventional vertical 
milling machine with a rotating head. To plan, 
compute and machine both halves on a computer- 
controlled milling machine takes one hour of which 
the actual machining time is thirty minutes, being 
limited, on the particular machine used, by the low 
cutter speed. With a high-speed routing head, the 
machining time could be reduced to ten minutes. A 





Fig. 9. Example of computer-controlled machining on a 
milled-block waveguide. 


simplified example of this type of milling is shown in 
Fig. 9. This sample took six minutes to cut. 

These are examples in which the “ thinking time ” 
forms the greater part of the total time of conventional 
machining, but they are typical of toolmaking, die- 
sinking and prototype manufacture, and in terms of 
time alone such examples form a bottleneck which can 
be ill-afforded in modern production. The immobili- 
sation of plant and skilled manpower which it entails 
are very evident in the engineering industry today, 
in aircraft and engine manufacture, in tooling for 
mass production and in prototype manufacture. In 
such industries the use of these techniques forms the 
complete answer to the shortage of skilled machinists. 

The introduction of computer-controlled machine 
tools is attractive on economic grounds alone. The 
cases just cited show a reduction in production time 
of 50—100 times. Such cases are frequent, but there 
are others in which the employment of special 
machines and training has already effected a reduc- 
tion in operating redundancy, so that the production 
time might only be reducible by, say, ten times. 
Taking a very conservative estimate of an overall 
increase in the production rate of five times, Fig. 10 
shows the comparison between a_ conventional 
machine shop containing ten milling machines, and a 
computer-controlled equivalent to produce the same 
weekly output. The estimated cost over seven years 
of the computer-controlled system is about half that 
of the conventional method. Such estimates can only 
be taken as rough guides, but it may be mentioned 
that this is not a particularly favourable example 
because the computer utilisation is poor, being spread 
over two machines instead of from ten to fifty. The 
cost of skilled labour has been taken at rather a low 
figure, and the tendency will be for this to increase 
relative to the capital cost of equipment, due to 
increasing efficiency of production. 

The saving in inspection time consequent upon the 
employment of machining methods of known and 
consistent accuracy will also be considerable, and the 
extension of these techniques into the fields of setting- 
up and inspection gives scope for similar savings. 
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Future Developments 

The development of computer-controlled machine 
tools so far outlined is a practical reality and will 
find increasing application during the next few years. 
The advantages of these methods need not be con- 
fined to large organisations. The establishment ol 
computing centres, to which small workshops which 
possessed only one or two machines could send their 
planning sheets and receive in return magnetic 
control tapes, is a feasible and logical development. 

Although the discussion and initial development 
has been confined to milling, as this was considered 
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PREREQUISITES OF THE 
AUTOMATIC CHEMICAL FACTORY 


by A. J. YOUNG, B.A., B.Sc. 


Mr. Young graduated in Physics at Oxford in 1932. He joined the 
Billingham Division of Imperial Chemical Industries, Ltd., in 1940, and 
worked in the chemical engineering research field, soon specialising in 
instrumentation. In 1946 he was given the responsibility of setting up the 
Central Instrument Laboratory of I.C.I., Ltd., to carry out long-term research 
in instrumentation. 

He has always considered that the dissemination of information on the 
basic principles of control among all who use instrumentation, including plant 
and process designers, is of the utmost importance, and has written two books 
with this subject in mind. 

In his recent Presidential Address to the Society of Instrument 
Technology, Mr. Young has indicated a general plan for development of 
process control system design technique, which must involve simultaneous and 





correlated progress in the several parts of the field. 


T= purpose of this Paper is to provide a general 
background for discussion of the problems 
associated with automatic control in the chemical 
industry and, in particular, for discussion of the 
possibilities and problems associated with the con- 
ception of the completely automatic chemical factory. 

A great deal has been said and written about the 
possibility of building completely automatic factories 
for the manufacture of all kinds of products — 
ranging from machines such as motor cars, to 
materials such as synthetic fibres or fertilisers. Some 
have claimed that the light engineering industries are 
far in advance of the field in the application of 
automatic control; others have deplored the slow 
progress in these industries compared with that made 
in the process industries. The characteristic feature 
of most of these comparisons is that those made by 
members of the engineering industries give the process 
industries credit for making the faster progress to- 
wards the automatic factory, while those made by 
members of the process industries suggest that the 
engineering industries are well ahead. A secondary 
feature is that the assumption by each industry of the 
other’s more rapid progress is qualified by a belief 
which is prevalent in each industry that the other 
has the easier problem. 

Whatever the true facts may be with regard to the 
relative progress made by the two industries, and 
with regard to the relative difficulty of solving their 
respective problems, it is clearly necessary to under- 


stand the differences between these problems. They 
are indicated briefly in the following section, 
preparatory to discussion of the problems which are 
specific to the process industries, with particular 
reference to the chemical industry. 


Comparison of Engineering 
Industries Control Problems 
As far as the Writer is aware, there are no 
completely automatic chemical factories — although 
many individual chemical plants, and some works, 
are sufficiently automatic to require only very little, 
and generally only intermittent, attention from the 
operator. Examples have been quoted, however, of 
completely automatic factories for the production of 
light engineering products (Refs. 1, 2 and 3). Neither 
industry, however, can make any pretension to a 
general level of automatic control, either in extent 
or quality, approaching that achieved in service 
applications, as exemplified in gun control. 
Certainly neither industry has been quick to 
appreciate, and to exploit, the potentialities of the 
technique and equipment which was developed to 
meet the urgent demands of the Services, but the 
engineering industries have perhaps profited somewhat 
more than the process industries. This is because 
their manufacturing equipment consists of machines 
instead of plants, and because the processes so far 
automatically controlled are of a mechanical instead 
of a chemical nature. This gives the advantage that 


and Process 
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some of the servo-mechanisms developed were 
immediately applicable to the control of the produc- 
tion equipment — i.e., the machine tools, mechanical 
handling equipment, etc. — but the main advantage 
is that the mechanical engineer can calculate the 
characteristics of his production equipment, whereas 
the chemical engineer as yet cannot. 

In order that a control system can be designed 
for most efficient operation, the dynamic 
characteristics of what is to be controlled must be 
known. Because their characteristics are calculable, 
machines can be designed to facilitate control; for 
example, their inertia can be increased or decreased 
to meet control requirements, within the limits im- 
posed by functional or constructional requirements. 

Because the information required to calculate the 
dynamic characteristics of most chemical processes and 
plants has not yet become available, application of 
fundamental control system theory to the design of 
chemical process control systems is not in general pos- 
sible at present. As will be seen below, the inability to 
calculate process and plant characteristics is probably 
the major impediment to the design of a completely 
automatic chemical factory. It is certainly the first 
which must be removed before such a factory can be 
designed quantitatively. 

It is often suggested that another difference between 
the two industries is that the measurement of product 
quality as a basis for the control of a manufacturing 
operation is easier in the engineering industries. This 
difference, however, is not real. While it is certainly 
easier to measure the dimensions of a mechanical 
component than it is to measure the quality of most 
products of the chemical industry, it must be 
remembered that the quality of an engineering pro- 
duct depends on its metallurgical state, and that this 
is by no means easy to measure. It must also be 
remembered that to control production of an alloy 
or a steel to obtain consistent properties, or extrusion, 
die-casting, or milling operations, without changing 
the metallurgical properties of the materials, presents 
problems comparable to those experienced in con- 
trolling chemical reactions. 

It should also be remembered that to carry the 
matter to its logical conclusion, the assembly of 
components must be made automatic before a motor 
car factory, for example, can be said to be completely 
automatic. Experimental projects of this kind are 
already being developed (Ref. 4). 

They involve quite different problems from those 
met in the automatic assembly of electrical com- 
ponents to form radio receivers, as is successfully 
achieved in the Tinkertoy project (Ref. 5). 

The design of any form of automatic assembly 
plant immediately calls for re-design of the product 
to facilitate the mechanical operations involved, and 
probably reconsideration of the whole process of 
manufacture. Perhaps the greatest difference between 
the engineering and chemical industries’ approach 
to the use of automatic control, is the more wide- 
spread recognition by the production engineers of 
the advantage to be gained by re-designing the whole 
manufacturing process and the product as well, as an 
essential to the efficiency of the automatically con- 
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trolled system. It must be admitted, however, that 
the needs of the machines as such have been the 
primary consideration, rather than those of the con- 
trol system as a whole. 

The chemical industry is aware of the necessity for 
a basic consideration of design practice so that the 
best can be obtained from the control system — but, 
as already mentioned, too little is known about the 
plants and processes to be controlled for any major 
steps to be taken yet, except in method of operation, 
as will be seen below. 

It may, therefore, be fairly concluded that, even if 
they enjoy some immediate advantages, the 
engineering industries may find even more difficulty 
in building completely automatic factories of any 
considerable size and complexity which will operate 
successfully. 


Present State of Development of Process Control 

It will be of advantage, in considering future 
possibilities and the developments which seem 
necessary before they can be realised, to be aware of 
the present state of automatic process control as 
applied in the chemical industry. It is also desirable 
to define what is meant by a chemical factory and by 
an automatic chemical factory. 


The Size and Complexity of a Large Chemical 
Factory 

In a large chemical factory a considerable number 
of products may be manufactured in what are in 
effect smaller, but still large, factories — generally 
known as “works”. These depend on common 
services and may supply by-products to other works 
as raw materials. A large factory in the United 
Kingdom employs about sixteen thousand people and 
occupies a thousand-acre site. One of its works makes 
a million tons of products each year. The consumption 
of coal in the factory boilers alone is about a million 
tons a year, and 100 megawatts of electric power 
are consumed. The photographs in Fig. 1 will give 
some idea of the scale of operations. 

Each of the works in a factory is divided into 
smaller units, known as plants, and these in turn can 
be considered as assemblies of the various types of 
equipment in which are carried out the “unit 
operations”, such as heat exchange, distillation, 
absorption, filtration, and the chemical reactions. 

The factory as a whole can thus be considered as 
built up of these pieces of equipment, with provision 
for carrying material from one to the other, and for 
storing materials at intermediate stages, if necessary. 
Provision must also be made for storage of raw 
materials and products, and for materials handling 
equipment to deal with them on their way into 
and out of the factory respectively. 

It seems obvious that such a large and complex 
thing as one of the larger chemical factories is not 
likely to be built as a completely automatic unit for a 
very long time to come. Nor would it be very 
realistic to contemplate the lesser problem of designing 
a completely automatic works—or of a factory of 
comparable complexity. For the present, consideration 
of the design of a completely automatic plant raises 
sufficient problems. 



























Fig. 1A. (left) A compressor house. 


Fig. 1B. (right) Converters. 





Definition of the Completely Automatic Factory 

A completely automatic factory (or plant) can be 
defined as a factory which can be started up by 
pressing a button and which will continue to operate 
(in the specified conditions) with maximal efficiency 
and without human intervention, until it is closed 
down by another push of the button. 

(In a large factory there may be both continuous 
and batch processes, but it is not necessary to treat 
each separately in this Paper because the general 
considerations discussed will be applicable to both. 
It would be the aim in designing a new factory to 
make all processes continuous, but it might well not 
be possible to achieve this. At any given time it is 
possible that a continuous process has not been 
developed for making an important new product 
economically.) 

There are three points which should be noted with 
regard to the definition given above: namely :- 

(a) the need for starting up and closing down 

under automatic control; 

(b) the importance of specifying the conditions of 

operation ; 
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(c) the requirement for maximal efficiency. 

The importance of these points will be seen from 
the following discussion. It is sufficient at this stage 
to note that present practice is adequate for con- 
trolling some plants, or even some works, to give a 
consistent product quality — provided that operating 
conditions (including the characteristics of the plant 
itself) undergo no major changes but experience only 
transitory disturbances. In many cases automatic 
control of start up and shut down is also possible. 

It will be noted that consistent product quality is 
not necessarily (or often) either the best quality which 
it is possible to obtain nor the quality which it is 
economic to obtain. (See Section “ Optimisation of 
Process Operating Conditions”). The plant may, 
therefore, operate profitably, but probably does not 
approach most profitable operation. 

The basis of present practice is indicated very 
briefly in the following section. 


Present Practice 
Present practice is to control the operation of 
each unit of the factory so that it makes products of 


Fig. 1C. A product storage silo. 
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specified qualities from raw materials supplied from 
storage, or from a previous plant without employing 
intermediate storage. The individual plants are 
designed to make products at a rate which is set by 
the overall production schedule of the factory. Since 
intermediate storage between plants is expensive on 
several counts, it is desirable that the output of one 
plant, making an intermediate product, shall be fed 
direetly to the following plant for further processing. 

Fhe present approach to instrumenting a plant is 
illustrated by the control system of the distillation 
column shown in Fig. 2. The feed in this case is 
assumed to come from a storage vessel, and it can 
therefore be held at a desired rate by a flow 
controller. 

It will be noticed that all the operating conditions 
which can be controlled are held constant by separate 
controllers, with the exception of the temperature of 
the column, measured at the point shown in Fig. 2. 
This temperature is directly related to the product 
composition and it is used as the basis of the main 
control system. This system adjusts the boil-up rate 
to compensate for any disturbances which have not 
been eliminated by the other controllers; for example, 
changes in composition of the feed. 

As long as the disturbances are within certain 
limits, the system of Fig. 2 could be expected to 
operate successfully for considerable periods without 
attention, and it might be considered to be completely 
automatic in the not very demanding conditions for 
which it was designed. 

In general, however, the control of product quality 
is made more difficult by considerable changes in the 
supply or demand conditions. For example, if the 
still considered above has to accept the “ make” of 
a previous plant without the use of an intermediate 
storage vessel, the feed rate can no longer be con- 
trolled. In this case the temperature of the reflux 
must still be controlled at the same value, as also 
must be the column pressure and temperature, but 
the reflux rate must be varied so that it bears a 
constant relation to the feed rate. The desired value 
set on the reflux flow controller could be adjusted 
by hand, to follow changes in feed rate, or it could 
be adjusted automatically by the flow transmitter on 
the feed line, as shown in Fig. 3. This arrangement, 
which is known as a ‘ratio control’ system, is widely 
used to avoid the necessity of manual adjustment of 
the desired value settings of the controllers. It is 
equally applicable when, although the supply rate 
can be controlled, it has to be changed periodically 
to meet a change in demand for the product. 

Again, as long as the plant throughput changes 
resulting from supply or demand changes are not too 
great, the plant will operate as a completely automatic 
unit — but it cannot be expected that the product 
quality will remain as consistent as when the through- 
put is virtually constant. This is because those 
characteristics of the plant which determine its 
controllability generally depend on the throughput 
and change more or less seriously with it according 
to the nature of the plant. The action of a controller 
must be adjusted to match the characteristics of the 
plant and if these change, then the controller action 


must be readjusted to match the new characteristics. 

Hence, to design a completely automatic plant to 
produce a consistent product in spite of large changes 
in supply or demand, it would be necessary to make 
provision for automatic adjustment of the actions 
of the individual controllers, as well as for automatic 
adjustment of the desired values as necessary. 

Present practice, therefore, falls short of completely 
automatic control in two respects, which imply the 
necessity of manual adjustments to the controllers 
whenever there are large changes in operating con- 
ditions (and particularly change of supply or demand 
conditions). These adjustments are :- 

1. to the desired value settings; and 

2. to the controller action. 

The former adjustment is generally far more 
necessary than the latter, which can be decreased in 
importance by careful system design. 


The Use of More Complex Systems 

The main control system of the still in Fig. 3 pro- 
vides an example of the way in which a system can be 
designed to be less influenced by large changes in 
throughput rate. In Fig. 2, the column temperature 
controller operates the steam valve directly; in Fig. 3, 
it adjusts the desired value of a steam pressure con- 
troller. An explanation is impossible in a few words, 
but it is easy to see that the steam pressure controller is 
a “specialist” with the sole function of achieving 
constant steam pressure, of the value commanded by 
the temperature controller. At the same time, the 
latter is relieved of any difficulty in achieving the 
steam pressure at the value it requires. 

Other advantages result from this type of linkage 
of two controllers with separate functions and 
measuring units; for example, the steam controller 
in Fig. 3 will detect a change in steam pressure at 
once and can correct for it without delay — whereas 
the temperature controller alone (as in Fig. 2) would 
have to wait until the effect of the change in pressure 
had commenced to alter the column temperature, 
i.e., until the product quality had already changed. 

This example is only given here in order to show 
that use is made of simple linkages of two, and 
sometimes of several, separate control systems to form 
a simple multi-loop system, or as it is often called, 
“integrated system”. Developments of this approach 
are noted in the following Section “Trends in 
Development ”. 


Control of a Number of Plants Forming One 
Unit 

Generally each plant is controlled individually to 
give the quality and quantity of products required 
by the following plants. Inevitable changes in rate 
of production are, however, often smoothed out, for 
the benefit of the next plant, by the use of “ averaging 
control”. An example is shown in Fig. 3, in which 
the condensate level control system is designed to 
give a sufficiently constant flow of “top” product to 
the next plant, at the expense of having a fluctuating 
level in the condensate accumulator. (In the arrange- 
ment of Fig. 2 the level would be held constant, and 
it would be expected that the flow of product to the 
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next still would be constant, because the feed flow 
can be controlled and the still should operate quite 
steadily). 

The necessity for smoothing out fluctuations in 
production at each stage will be apparent if the flow 
sheet of a whole factory is studied (Fig. 4). The 
dependence of the whole on the smooth running of 
each part is obvious. 


Trends in Development 
The Integrated Control System 

The trend of practice appears to be towards the 
development of the present system of ratio control 
by increasing the linkage, or “integration”, of the 
individual controllers on a plant and putting them 
under the control of a single “ master controller”. 
The master controller itself would, in such a system, 
operate on a continuous measurement of product 
composition and adjust the desired values of all 
the subsidiary controllers to maintain this composition 
constant. 

It will be noticed that this would eliminate the 
need for routine laboratory analysis of the product 
and the subsequent manual readjustment of the 
controllers when the composition varies outside the 
specified tolerance. It would also eliminate the delay 
between taking the sample for analysis and the 
readjustment of the controllers — during which delay 
a large quantity of valuable product has been off 
specification. 

The control efficiency, however, must change when 
the throughput changes, in most plants, unless the 
actions of the individual controllers are also adjusted 
to suit the changed plant characteristics and, 
therefore, unless this system also readjusts the actions, 
as well as the desired values, of the controllers, it 
can only be the next step, and by no means the 
final step, towards the completely automatic plant. 


Fig. 1D. Panoramic view of part of a factory. 
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An Alternative Approach 

As an alternative to the system just described, it is 
possible that the master controller could be designed 
to receive all the measurements taken on the plant, 
compute the corrective action necessary (to produce 
the conditions required to give the desired product) 
and send out signals to locally mounted valve 
positioners to adjust all the valves accordingly. 

Such a master controller could take into account 
the changes in plant characteristics in its computation 
of the control valve adjustments, thereby preserving 
the best control quality, as well as obtaining the right 
mean values of the conditions — and so a consistent 
product composition. 

Space limitations prevent further discussion of the 
relative merits of this system and that which is likely 
to develop naturally as described in the Section 
“ Definition of the Completely Automatic Factory ”. 
It is sufficient to note that both systems demand the 
master controller which at present does not exist. 


The Necessary Development of Equipment 
The Master Controller 

The function of the master controller will be to 
receive measurement signals, operate on these signals 
according to a prescribed programme, and send out 
command signals to the control valve positioners. It 
must therefore be some form of computer, and it 
seems very probable that it will be a digital computer. 

Immediately the word computer is mentioned, the 
natural tendency is to think of the very large com- 
puters which have been so much in the public eye 
during the last few years. These, however, have been 
designed to have great flexibility for the solution of 
almost any problem, and for the highest possible 
speed of operation. In using them to solve a problem, 
the greater part of the time, of the order of days or 
weeks, is spent in programming, ie., in putting the 
problem and the data for solving it into a suitable 
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form to feed into the computer. The computer 
itself solves what may be very complicated problems 
in a comparatively short time. After this short time 
it can be given maintenance attention; it is not 
necessary for it to operate day after day without 
developing a fault. It is, therefore, quite different 
from the type of computer required for multiloop 
process control, in which continous operation is 
necessary and in which the problem is always the 
same on any given plant. 

The most important property of the process con- 
trol computer must be reliability and consistency of 
operation over long periods. It must be so designed 
that fault finding is automatic and that repairs or 
replacements can be made by the instrument service 
teams in the factory. It is quite clear that this com- 
puter must possess an entirely different order of 
reliability and freedom from breakdown from that of 
the electronic computers now being built and used 
for research work or routine computation. 

The necessity for designing for reliability in com- 
puters to be used on industrial plant has been 
recognised by the designers of the Ferranti computer- 
controlled milling machine, and it is to be expected 
that the provision of a suitable computer will not be 
the bottleneck which will hold up progress towards 
the completely automatic factory. It is, however, 
important that its development should be commenced 
at once. 


Analogue/ Digital Converters 

If the use of a digital computer is envisaged, then 
it is necessary to make available equipment for con- 
verting the measurement signals from the plant into 
digital form for acceptance by the computer. Many 
such converters have been designed, but like the 
present computers, they have not been developed to 
meet the special requirements of process control. 

Designs recently published do indicate that suit- 








able converters will be available at least as soon as 
suitable computers. 


Measuring Units 

It is emphasised below that the further develop- 
ment of automatic control, to the stage at which 
computer controlled systems will be used, must be 
conditioned by economic considerations, and that 
consequently the main purpose of such systems will 
be to achieve a control quality and a steadiness of 
operation which would otherwise be impossible for 
the processes to which the systems are applied. 

This implies that measuring speed and consistency 
(or accuracy) will also have to be improved. This 
is particularly so in the case of measurements of the 
composition of plant materials and especially of the 
intermediate and final products. 

Much development of analytical instruments is 
therefore required before the completely automatic 
plant (or factory) can be built. In many cases there 
is at the present time no suitable equipment for pro- 
viding a continuous measurement of product com- 
position and, of the measurements which can be 
made, many are too slow to be satisfactory. 


Transmitters 

Little has been published with regard to the per- 
formance of available systems for transmitting 
measurements from the detecting element in the 
plant line to the control room. It seems, however, 
that most systems are not designed to give the accu- 
racy which must be obtained to make the use of 
a computer most profitable. Many systems in current 
use boast no better accuracy than + 1%, while 
+ 0.1% will be required in many cases. 

Development of transmitters is therefore another 
prerequisite of the automatic chemical factory. 


System Design 
In the Writer’s opinion, it does not seem likely 
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Fig. 2. (left) Control system for a 
distillation column. 
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that the lack of suitable control equipment (com- 
puters, analogue/digital converters, transmitters aid 
measuring units) will prove to be a limitation to 
progress towards the automatic factory. Development 
is proceeding continuously and rapidly to provide it. 

A far more serious problem, again in the Writer’s 
opinion, is presented by the problem of designing the 
control system as a whole. The design must be 
quantitative if it is to be most effective and even 
possible in a factory or plant of any complexity. This 
means that the designers must be able to calculate 
the characteristics of what has to be controlled, 
namely, the plant and process. 

At present this is possible only in the simple cases. 
A great deal of fundamental investigation is necessary 
before the designer can predict the characteristics of 
more complex plants and process. 

The chemical engineer, and particularly the con- 
trol system engineer, must carry out theoretical and 
experimental analysis of all types of plants and corre- 
late theory and experiment before he can synthesise 
plants suitable for completely automatic control. At 
the same time the chemist must provide data on the 
reaction kinetics of his processes, so that they can be 
used to provide the dynamic characteristics of plant 
plus process. 

It is intended to do no more than stress the magni- 
tude and importance of this problem, which must be 
solved for each plant and process before automatic 
control development can proceed on anything but an 
empirical basis—which must prove inadequate for 
the very high performance and complex systems 
envisaged. 


Economic Considerations 

The rapid extension in recent years of the use of 
automatic control and the increasing effort devoted by 
the chemical industry to development of control 
technique should be a sufficient general indication of 
the value placed on automatic control as a means of 
increasing productivity. There are, of course, many 
factories which do not take advantage of the tech- 
nique and equipment already developed and avail- 
able for immediate application, but the more 
progressive members of the chemical industry are 
looking ahead to try to see more clearly how much 
extra advantage is likely to be obtained by further 
developments. 

It was indicated at the beginning of this Paper 
that the large chemical factory is unlikely to be com- 
pletely automatic in the forseeable future, but that 
its individual plants or works might well become at 
least much more nearly automatic. It may, there- 
fore, be relevant to note the circumstances in which 
it might be economic to consider the use of a much 
more highly developed control system in future plant 
and works. 

The one set of circumstances which would make 
such a system imperative would occur if a potentially 
valuable product necessitated a process which would 
be operated economically in no other way. That this 
circumstance is not as unlikely as is often claimed is 
indicated by the difficulties which have been ex- 
perienced (and in some cases still remain only 


partially surmounted) in operating some of the newer 
chemical processes. Support for the view that such 
circumstances will arise is also forthcoming from some 
of the research chemists who have become interested 
in the potentialities offered by recent developments in 
automatic control technique. 

The discovery that new developments in control 
technique had made an alternative process controll- 
able, and so permitted a more economic method of 
making an existing product, might certainly justify 
building a factory as nearly automatic as was neces- 
sary. 

Continuous development is in any event justified 
by the profit to be gained by improving the precision 
of control, from the point of view of product quality 
and that of decreasing plant maintenance costs and 
shut-down time; by savings where possible in capital 
expenditure; by the improvement in safety and gen- 
eral working conditions; by saving of energy and 
materials and so on. 

There is one aspect of the matter, however, which 
the Writer would like to emphasise particularly; 
namely, the economic advantage of being able to 
arrange for the factory unit to optimise its own 
operation. The following Section on this subject is 
quoted from another publication (Ref. 6). 


The Optimisation of Process Operating 
Conditions 

Chemical processes which have been operating 
over a sufficiently long period are generally found to 
be running near to the optimal conditions. Often 
these conditions are markedly different from those 
specified at start-up, and have been arrived at by a 
combination of trial and error, guided by the chem- 
ist’s knowledge of the reaction, and by accidental 
discoveries of favourable modifications. When a 
process has been operated for five or ten years, it 
might be thought unprofitable to attempt to obtain 
a higher yield, or a better product by further modi- 
fications to operating conditions; it should not be 
forgotten, however, that even if only 4% additional 
yield is achieved, the increased output of a large 
plant, or of one producing very expensive materials, 
may be worth many thousands (or tens of thousands), 
of pounds per annum. 

The accuracy of measurement required to estimate 
the yield to 4°/, is extremely difficult to obtain and 
often impossible to approach—particularly when the 
measurement is of product composition, even when 
the analysis is made on samples taken at intervals to 
the laboratory. The first need in such cases is there- 
fore the development of suitable measuring equip- 
ment, especially for analysis. This must measure 
product yield or quality with sufficient accuracy at 
least to show the smallest deviations which are worth 
attempting to decrease in any given process. 

When adequate measuring accuracy is available, 
the problem immediately arises of how to discover 
most quickly the changes in operating conditions 
which will give improved yield. It is logical to adopt 
the same approach to this problem on the plant as 
is used by the research chemist in the laboratory. A 
series of experimental changes must be planned in 
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such a manner that the optimal conditions are 
reached with the smallest number of experimental 
runs. The method of planning such experiments has 
been described fully in the literature (Refs. 7, 8). 
The important difference between planning such 
experiments on a full scale plant and in the laboratory 
is that no risk of significant reduction in plant out- 
put can be taken. Usually each change must there- 
fore be small. 

Such experiments have been carried out with 
success on full scale plant and it seems certain that 
wide application of the method can hardly fail to 
show profitable improvements in many processes. 

The experiments can be carried out on processes 
controlled either manually or by automatic systems 
of the present type. They will, however, be more 
easily carried out by means of the integrated multi- 
loop control systems of the future. The master 
controller will carry out the experiments automatic- 
ally, according to the plan fed into it by the plant 
manager. The best operating conditions may then 
be found in a few months, or perhaps, weeks, instead 
of years. This is one of the most valuable functions 
envisaged for the “computer” controlled plant. 

It will be noted that when process changes are 
frequent a great deal of time will be saved, in arriv- 
ing at the new optimal conditions, if the master 
controller has an efficient memory and can therefore 
collect and apply operating experience to reduce the 
time required for optimisation in each set of 
conditions. 


Social Implications 

The object of developing the application of auto- 
matic control of chemical processes is not to save the 
cost of operators. This will be obvious to those who 
know the industry; for example, one operator may 
control a £1m. plant. 

The whole object is to increase the efficiency of the 
chemical processes, to improve the yield or quality 
of product, to produce new products which will tax 
the best control system to the limit; to operate 
complex plants and combinations of plant which 
cannot be controlled manually because there are too 
many inter-related factors to consider and too many 
adjustments for a man to be able to deal with them 
all sufficiently rapidly; to relieve the operator from 
routine duties so that they can employ his brain to 
tackle problems requiring human judgement and 
breadth of experience. 

This implies greater opportunities for the operator 
for more advanced education, to fit him for the more 
difficult and more interesting jobs of the future. 

Meanwhile progress cannot be rapid and no interim 
problems need be anticipated. The great majority 
of the men employed in the chemical industry are 
engaged on maintenance, new installations and so 
on. The operators are a very small minority and as 
far as can be seen a very small percentage will find 
their plants completely automatic during the next 
ten years. They can, however, look forward to an 
increasing amount of assistance from their controllers 
in the meantime. 


It must always be borne in mind that the com- 
puter cannot think; it can only calculate and men 
must always be behind the computers—designing 
them and the systems they control, developing the 
processes, determining what job the computer must 
do and how it must be approached. The computer 
will give men more time to think and more problems 
to think about. It will also assist in solving these 
problems and thus raise men’s standard of living. 


Conclusion 


The completely automatic chemical factory cannot 
be built economically until the dynamic character- 
istics of plant units and of the process can be 
calculated, the control system design technique is 
developed to deal with the integrated “ multi-loop ” 
system, the necessary control equipment (particularly 
the master controller and units for measuring pro- 
duct composition) is developed, and until the 
circumstances in the industry make the completely 
automatic factory economic. ‘ 

The completely automatic plant, as a unit of the 
factory, is a more realistic target at present, but the 
same prerequisites obtain. It is probable that one 
of the chief, if not the chief, advantage of the com- 
pletely automatic plant will be gained by arranging 
for it to optimise process conditions automatically, 
to give most profitable operation. 

No problem arising from the replacement of opera- 
tors by automatic controllers need be anticipated 
for the reasons stated. 

A completely automatic chemical factory is not 
likely to be built in the near future: the number of 
completely automatic plants built in the next ten 
years will probably be small. 
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DISCUSSION GROUP 4A 





AUTOMATIC SELECTION, WEIGHING AND 


CONVEYING — 


QUALITY AND QUANTITY BY REMOTE CONTROL 


by P. J. BOURGEOIS. 





Mr. Bourgeois 


— at this Conference we speak of automatic 
factories and discuss the many various methods of 
automation, that is, the control of machines auto- 
matically by other machines, our first concern is likely 
to be with the automatic development of mechanical 
working processes, the automatic control of machine 
tools, or the automatic machining of mass-produced 
parts. A great deal has already been accomplished 
in this field. Everywhere efforts are being directed 
towards the introduction of machines that do the jobs 
formerly done by hand without the need of any 
human intervention. A man’s work is to direct and 
control, the machine should do the rest. 

We can truly say that we are living in the midst of 
the automation age. But the change from manual to 
automatic control is by no means complete, and 
although in some industries and to control certain 
processes it is highly developed, in other fields it is 
practically non-existent. For instance, in many works 
automation has been introduced to control the actual 
processing, but the weighing and mixing of the raw 
materials is completely manually controlled. 

Clearly, the most sensitive and accurate installations 
to automatise processing are useless where errors of 
quantity and composition are already present in the 
substance to be processed. The human factor pre- 
sents in the selecting and weighing stage three 
dangers : 
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1. the errors due to human fallibility in incon- 
sistency of quality and composition of sub- 
stances sent for processing; 


2. the ease with which secret formulae may be 
detected and passed on; 


3. the atmosphere in the compounding site, which 
is often impregnated with harmful chemical 
dust which may prejudice workers’ health. 


Weighing Methods 

Post-weighing is the usual method of weighing, in 
which the scales merely show the weight of the load. 
All common weighing operations are done by the 
post-weighing method. 

Pre-weighing is of interest for the automation of 
industrial plants. With this method, one or more 
loads of the same material are weighed on a scale 
previously set to a certain weight. This means that in 
the pre-weighing system the weight is set first, while 
in post-weighing it is determined after the load has 
been applied. We shall restrict our observations to 
the pre-weighing method. 

Today the weighing is done by rapid weighing 
machines equipped with appropriate devices which 
weigh given quantities of the material. This is a 
relatively simple matter as long as both the quantity 
and the material remain unvaried. It becomes far 
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more complicated when—and this is mainly our con- 
cern—mixtures have to be prepared. 

The problem can be simplified by weighing, for 
example, ten different quantities one after the other 
on the same scale, relying on your eye and the indexer 
of the scale for the correct weight. In order to 
achieve the required accuracy and speed, and avoid 
human errors, the scales must be set automatically 
for all weights prescribed by the formula, and not 
only for the weight of the first ingredient. 


There are already various methods of solving this 
problem. The first concerns the mixing scales based 
on the principle of the beam scales. In scales of this 
type the various sliding weights are set in advance 
on the beam by means of hand wheels at the position 
corresponding to the quantities of the various com- 
ponents of the mixture. Each successive component 
is weighed by switching over from one beam to the 
next. This system excludes the human factor as far 
as the reading of the weights is concerned, because the 


foreman sets the sliding weights in advance with the 


hand wheel. 

After the sliding weight scales comes a very import- 
ant development; the automatic installations in which 
the weights of the various components of a formula 
are set by means of rotary switches. The brain of 
the plant is a rather large switch-box containing a 
rotary switch for each substance to be weighed and 
mixed. With these switches the exact weights pre- 
scribed by the formula for each ingredient can be 
set. The weights set on the switches are transmitted 
electrically to the scales, each of which has the task 
of weighing one substance as it arrives from its con- 
tainer. By means of repetition switches the scales can 
be set to weigh the same weight several times in 
succession. The scales are connected in such a way 
that those required for the formula and operated by 
the switches in the panel are emptied simultaneously 
when all the weights are correct. 

This system has the disadvantage that the scales 
to be employed and the weights to be set must be 
selected on the switchboard. Despite the high level 
of automation, we must still face the possibility of 
error due to human fallibility. The danger of wrong 
mixtures increases when the formulae are complicated. 

For the time being, the last stage reached in order 
to avoid this discrepancy is the control of the various 
operations by means of perforated or indented tem- 
plates or similar devices. Such a system will be 
discussed at length and an attempt will be made, 
with the help of a few examples, to show how the 
various problems connected with weighing and 
mixing can be solved rationally and logically. 

An important part of the plant is the Weight 
Preselector, the alpha and omega of a control system 
for mixing and compounding purposes. It is the 
Weight Preselector that transmits to the scales the 
orders sent out by the formula template in the 
Control Desk. Moreover, scales fitted with a Weight 
Preselector perform their task without any visible 
indication of the weights involved, so that absolute 
secrecy is ensured. It will be seen later on that in 
fully automatic installations a number of important 





Fig. 1. The master unit, from which all operations 
are controlled by means of formula plates. 


tasks are entrusted to the weight preselector in 
addition to the one already mentioned. 


The Control Desk 

The most interesting feature of the method is that 
it is completely controlled by a formula template. 
The contact points for the various control operations 
are marked on both sides of the plates: on one side 
are the indentations for the ingredients prescribed by 
the formula, on the other, the indentations for the 
weights of each ingredient. The orders set on the 
formula plate in the shape of indents are 
transmitted electrically to the corresponding 
installations, such as the hoppers, worm conveyors, 
vibration feeders, conveyor belts, scales and 
so on. By means of the formula templates 
the scales are automatically set to the weights pre- 
scribed by the formula. These weights are auto- 
matically double-checked by the plates themselves 
before the weighed materials pass on to the following 
manufacturing process. The formula plates are 
produced by means of a jig designed as a punch. 
The formulae are plotted on graph sheets in which 
the required holes are noted in the appropriate places 
by the chemist in charge. These graph sheets are 
placed between the punch and the template. In this 
way the formula plates can be prepared without 
disclosing in the slightest the composition of the 
formula. The correctness of each new formula plate 
can be checked electrically at the control desk without 
the necessity of establishing a connection with the 
relative mixing equipment. 


The Control Panel 

The brain of the system, namely the control panel, 
is housed in a steel desk or in a simple pedestal desk, 
depending on the size of the plant. When the 
former is used the entire automatic equipment is 
fitted in the upper part, while the perforated plate is 
set in the middle drawer. This leaves the side drawers 
free for other uses, for instance for storing documents, 
formula plates, etc. If the automatic equipment is 
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housed in the pedestal, as occurs in small plants, it 
occupies the top drawer, leaving the lower drawer 
free for formula plates and the like. Needless to 
say, the automatic equipment does not have to be 
housed in the manner described. But this method 
appears to be very practical and has been widely 
accepted. Of course, the equipment can be fitted in 
existing switch-boxes or similar receptacles and the 
manufacturers are willing to do so on request. 


The Component Counter 

Of the special accessories available the first that 
comes to mind is the Component Counter, which 
records constantly on automatic meters the consump- 
tion of the raw materials as they are processed. Com- 
ponent Counters of this kind are rather expensive, 
and, therefore, only worth while where a constant 
check must be kept on consumption. Where this is 
not necessary, a Formula Counter can be employed to 
advantage; this instrument does not record the con- 
sumption of each ingredient but merely counts the 
number of formulae weighed. The exact consumption 
of the ingredients can be obtained with the help of 
an appropriate computation table. 


The Repeating Device 

In practice it rarely happens that a given formula 
is only utilised for one batch and then replaced by 
another. As a rule, for the sake of rational working, 
the same formula is used several times running. In- 





Fig. 2. The formula plate is placed in the centre 
drawer of the master unit. 


672 


deed, there are no doubt factories in which a hundred 
or more batches are prepared according to the same 
formula. 

For this purpose the Repeating Device is very 
useful. Before the dosing operation begins, the number 
of batches to be made up according to the same 
formula is set on a stop switch fitted on the control 
desk. When the predetermined number of mixtures is 
reached—and it may be as many as 1000—all the 
functions of the installation are automatically blocked. 


Automatic and Semi-Automatic Plants 

The layout described below has the merit of 
ensuring accuracy by automatic preselection of 
required weights, is based on the unit assembly 
principle and can be adapted to practically every 
existing batching installation. It can be extended 
and developed to keep pace with any increase of the 
capacity of the plant. 

Firms not yet ready to install fully automatic 
control can install a semi-automatic layout ensuring 
accurate weighing and selection of materials by un- 
skilled workers. 

By semi-automatic plant is meant a plant where 
weighing and selection of material is automatically 
controlled, while other operations such as operating 
conveyors and even filling and emptying scales is 
done manually. 

By automatic plant is meant a plant where auto- 
mation is not limited to weighing and selection, but 
extends also to the control of other sections of the 
plant, e.g., vibration feeders, conveyor belts, 
mechanism for emptying weighing bins, timing 
devices, etc. 

We shall now describe some applications and 
examples, beginning with a plant of the simplest 
type, in which the only automatic operation is the 
setting of the scales. This type of plant may be of 
interest chiefly where existing, perhaps even primitive, 
installations must be adapted to modern requirements, 
without calling for structural alterations. 


TYPE I: 
Controlled Selection, 
Manual Conveying 
At the beginning of this survey the adaptability 
of the perforated plate control system was stressed. 
This characteristic is particularly advantageous where 
neither silos nor other similar containers are available. 
In the following example the materials are stored in 
barrels, sacks and the like. Obviously a certain 
rearrangement cannot be avoided in order to adapt a 
mixing room organised and arranged in this way to 
a control system based on the template principle. 
The various materials should be stored next to each 
other in their original containers. A simple partition is 
erected between the different lots, so that each 
material has a separate compartment to itself. The 
front of each compartment is closed by a symbolical 
barrier—for instance, a chain. If the scales are of 
the stationary type they should be set up in a central 
position, easily accessible from each compartment. 
Each compartment has a signal lamp that lights up 
when material must be taken from it. 


Automatic Weighing, 
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Let us take as an example that five batches must 
be prepared according to a formula having six com- 
ponents. The relative formula plate is placed on the 
template carriage fitted in the drawer of the control 
desk; the repeat switch is set at 5, the starting knob is 
pressed. The formula plate is brought electrically to 
position 1. The contact holes drilled there prescribe, 
for instance: 77 lb. material 3. In the mixing room 
a “ready” lamp lights up showing the mixing room 
staff that they can start work. At the same time the 
above-mentioned signal lamp lights up in compart- 
ment No. 3 from which material is to be taken first. 

Now, the Weight Preselector comes into action. 
The weight data marked on one side of the formula 
plate in the shape of indents are transmitted electric- 
ally to the Weight Preselector. This instrument is 
set automatically at the prescribed weight, namely 
77 lb. in the example we are considering. If the 
collecting bin of the scale is empty, this weight is set 
automatically and a lamp on the scale shows that 
the weighing operation can begin. 

Thereupon the barrier of the material-storage com- 
partment from which the prescribed 77 lb. are to be 
taken is unlocked—automatically, of course—so that 
a worker can enter it and fill his bucket or truck 
with a shovel in the usual way. The material is 
carried to the scales, already set to the desired weight, 
and loaded on to the weighing tub until a lamp 
marked “Correct Weight” lights up, indicating that 
the desired quantity has been weighed. As a further 
guarantee of precision, an approach signal marked 
“Too little ” shows that the required weight is almost 
reached. At this point the worker loads the scale 
more slowly until the “Correct Weight” lamp tells 
him to stop. A special lock can be applied to prevent 
the weighing tub from being removed or emptied 
when the weight does not tally with the formula. 
This ensures that the scale cannot be emptied in the 
event of overweight. When this happens, a “ Too 
Much ” signal lights up and the scales can only be 
emptied after the error has been corrected. 

To ensure absolutely against errors in the selection 
of the materials, the symbolical barriers are guarded 
by an electrical device that not only prevents them 
from being opened except when the appropriate signal 
lamp lights up, but also controls the closing of the 
barriers and stops the weighing operation if the 
compartment has been left open. When this happens 
the lamp announcing the material to be weighed next 
does not light up and all the other compartments stay 
locked until the previous weighing operation is satis- 
factorily concluded. 

After the conclusion of the first weighing operation, 
the formula template moves on to the second position 
and the signal lamp lights up in the compartment 
from which material is to be taken next. The weigh- 
ing operation is repeated in the same way until all 
the six ingredients of the formula have been weighed 
correctly and in the prescribed order. Then an 
acoustic or optical signal indicates that the formula 
is complete. It will be recalled that the repeat switch 
on the control desk was set at 5, meaning that five 
batches are to be prepared according to this formula. 
A bell rings to indicate the completion of each batch 


and weighing operations continue until the extinction 
of the “Ready” lamp that signalled the start of 
the mixing operation and the locking of the whoie 
plant shows that all the operations preselected on the 
control desk have been carried out correctly. 

This really simple system involves no more than a 
hint of automation, yet it achieves a very substantial 
rationalisation of the weighing and mixing operation. 
With relatively simple arrangements that demand 
comparatively small outlay, errors in choosing and 
weighing the materials are completely eliminated and 
the secrecy of the formulae is guaranteed, while the 
change over from one formula to another can be 
greatly speeded up. The most important achievement 
of this first stage of automation is the almost complete 
elimination of the risk involved when the human 
factor is present. 


TYPE II: 
Automatic Selection and Weighing, Manual 
Conveying 


For our next example we shall take an installation 
that has functioned for years in an electrode factory. 
The electric welding industry should be regarded as 
the pioneer in the use of perforated card control in 
mixing plants. This system, in fact, was devised and 
developed in collaboration with an electrode factory. 
Here, automation has reached approximately the 
same stage as in the foregoing example, so we can 
describe it more briefly, and consider it as an inter- 
mediate step towards the fully automatic control 
which is our ultimate goal. 

Forty different raw materials are housed in a row 
of hoppers. Each hopper has a conveying worm 
operated by hand. An automatic indicating scale 
runs on rails in front of the row of hoppers. Instead 
of the materials being carried to the scales in buckets 
or the like, as in the foregoing example, the scales 
are rolled up to the signalled hoppers, and instead of 
the materials being taken out of the container with 
a shovel, conveying worms are used for the job. 

As in the first example, a signal lamp shows the 
hopper from which material is to be taken. The 
mobile scale is rolled up to the hopper indicated and 
the plug of the scale is inserted in the socket of the 
hopper. As before, the weight preselector of the 
scale is set to the weight prescribed by the formula 
plate. The material is fed to the collecting bin of the 
scale by means of the worm conveyor of the hopper 
indicated by the signal lamp. At a certain point 
the “ Too Little” lamp on the scale lights up, showing 
the worker in charge of the operation that the pre- 
scribed weight—of which he is quite ignorant—is 
almost reached. It also tells him to slow down the 
feed and stop it altogether when the “Correct Weight” 
lamp lights up. Thereupon, the worker presses a 
control knob on the scales which checks electrically 
the quantity weighed and releases the lock for 
emptying the collecting bin of the scale. Here, too, 
as in our first example, a device is provided that 
locks the whole process if the weight is too great 
or too small. 
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Fig. 3. Hopper nest with one central scale, all opera- 
tions automatically controlled. ~ 


TYPE Ill: 
Fully Automatic Plant 

We have now reached the last stage, namely the 
fully automatic weighing and mixing plant in which 
that great source of error, the human factor, is com- 
pletely eliminated and the maximum of rationalisation 
is achieved. Two sorts of errors are excluded in 
this way, namely: wrong weights and wrong choice 
of materials. As regards the first, the worker has 
no influence whatever on the quantities weighed, 
because they are determined in advance by the 
formula template. Nor can the wrong material be 
chosen because the supply of materials by means of 
the automatic conveyors is controlled by the formula 
plates. 

This system also frustrates all malevolent attempts 
to discover a formula for the purpose of passing it on 
to a competitor. There is not much to be learned 
from a perforated plate on which neither the materials 
nor their weights are indicated. 

But the most important achievement of complete 
automation is the greatest possible rationalisation of 
the operation. It enables the preparing of a maxi- 
mum number of batches in the minimum time in 
order to utilise the mixing machines to the full. If, 
for instance, a mixing machine working to capacity 
can process a mixture in four minutes, it must be 
possible to prepare a load in that time. Even if this 
could be achieved without automation of the mixing 
plant — which is quite out of the question — it would 
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require a large staff without providing any of the 
conditions on which accurate mixing depends. 


Example 

The following example will show what can be 
achieved by complete automation. This mixing plant 
should satisfy the following requirement :- 

(a) the various recipes involve a total of 24 

ingredients ; 

(b) each mixture contains not more than 16 
ingredients, varying in weight between | lb. 
and 175 lb. per batch; 
the time limit for the preparation of each 
batch is four minutes; 

(d) the formulae are frequently changed. 

The first problem to be solved concerns the 
arrangement of the hoppers: should the 24 hoppers 
be erected in a row or in various groups? When 
answering this question it must be borne in mind 
that for each batch some of the raw materials are used 
in small quantities and some in very large quantities. 
This means that the various materials must be 
weighed on different scales, because small quantities 
cannot be weighed with sufficient accuracy on scales 
of large capacity. Consequently, the various materials 
should be assigned to different scales in accordance 
with the weights prescribed by the formulae. 
Therefore, the hoppers must perforce be distributed 
in groups. 

In the case in point the hoppers will be divided into 
three groups as follows :- 

8 hoppers for the materials of which not more 
than 10 lb. are required for each batch; 

8 hoppers for the materials of which not more 
than 100 lb. are required for each batch; 

8 hoppers for the materials of which over 100 Ib. 
are required for each batch. 

The most practical method is to arrange the 
hoppers of each group in a circle, so that the con- 
veying worm or vibration feeder at the discharge end 
of each hopper leads to a scale placed in the centre. 
This is a very economical solution, because three 
scales suffice to serve the entire plant without 
demanding complicated devices for moving the scales 
from one hopper to the other. All that is needed is a 
conveyor for carrying the weighed materials to the 
mixing machine. A conveyor belt would serve the 
purpose, or else a special system for transporting the 
collecting bins. 

Now that we have seen the mechanical installations, 
let us take a look at the fully automatic control of 
the weighing operation. 

The three groups of hoppers and their scales are 
connected with a single control desk that takes care of 
the whole plant. Let us take as an example the 
preparation of Formula X with the following 
composition :- 
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Group | Hopper 2 14 |b. 
Group | Hopper 5 44 Ib. 
Group | Hopper 7 10 Ib. 
Group 2 Hopper 9 43 Ib. 
Group 2 Hopper 12 40 Ib. 
Group 3 Hopper 17 124 Ib. 
Group 3 Hopper 20 214 Ib. 
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Group 3 Hopper 22 169 lb. 
Group 3 Hopper 24 119 lb. 

The formula plate X is placed in the control desk 
and the control mechanism started up. The plate 
first moves into the first position, setting the Weight 
Preselectors of the three scales to 14 lb. for Hopper 2, 
Group 1, 43 lb. for Hopper 9, Group 2, and 124 lb. 
for Hopper 17, Group 3. When these three values are 
set, the worm conveyors or vibration feeders of the 
signalled hoppers start loading the scales. The worm 
conveyors can be driven by a regulating gear whose 
speed can be adjusted at will between a minimum 
and a maximum. When loading starts, the worm runs 
at top speed until the scale pointer reaches a 
proximity signal. At this point the speed is cut 
down by an electromagnet that shifts the counter- 
shaft in the gearbox. As soon as the index shows that 
the weight set on the Preselector has been reached, 
loading is stopped automatically. 

The procedure is similar to that described in 
connection with the non-automatic plant. The 
fundamental difference is, firstly, that the conveying 
worms are driven by motors and, secondly, that the 
three scales of the three groups of hoppers are set 
simultaneously at the prescribed weights and the 
conveying worms of the three signalled hoppers are 
set in motion simultaneously by the regulating gear. 

As soon as the weighing operations of the three 
scales are terminated and the weights of the materials 
weighed have been checked electrically at the control 
desk, the mechanism for emptying the weighing bins 
is set in motion under the control of the formula 
plate and the contents of the scale bins are transferred 
to the storage containers located under the scales. At 
this point the formula plate in the control desk moves 
on to the second position. The Weight Preselectors 
on the scales are set to 43, 40 and 124 lb. respectively, 


Fig. 4. 
Layout of batching plant, 
where all operations are 
controlled and supervised 
automatically. 


the conveying worms start up and the whole process 
is repeated. When all the weighing operations 
required by the formula have been completed, an 
appropriate hole in the formula plate sets in motion 
the conveyor that transports the batch to the mixer. 

With this arrangement the whole weighing opera- 
tion is fully automatic, from the removal of the 
materials from the bunker to the transportation of 
the prepared mixture by a conveyor of any type 
whatever. The numerous safety devices for the 
prevention of errors also work without any human 
intervention. Obviously, this installation can also be 
employed to control other operations, such as the 
actual mixing in the mixing machine. 

Thanks to its flexibility and adaptability, the 
perforated plate control system can perform many 
other tasks besides those described in connection 
with weighing and transporting by means of worms 
and conveyor belts. For instance, it can be used to 
control, that is, to switch on and off, the different 
stages of a mixing machine, to release time switches, 
and so on. 

The plant just described comprises three groups of 
eight hoppers each. A mixing plant need not be so 
complex for rationalisation by complete automation 
to be of advantage. On the contrary, even in smaller 
installations, full automation very soon pays for itself. 
It is also possible to combine a fully automatic system 
with one in which only the weights are automatically 
selected. This solution might, for instance, be useful 
where powders stored in bunkers are weighed and 
then mixed with solid substances, such as crude 
rubber, whose weight must also be checked. In 
this way a great many problems of rational mixing 
can be solved very practically by groups of 
hoppers working independently under the control 
of formula plates. In most cases the circular 
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arrangement of the hoppers should probably prove 
the most rational. 


Conclusion 

In conclusion, let us turn aside from the purely 
technical aspect of the problem and raise the question 
of the economic and social aspects of the automatic 
factory. A great deal has been said about the 
elimination of the human factor, but this does not 
mean the exclusion of manpower from the whole 
working process. It would be a great mistake to 
think that in an automatic factory no workers are 
employed and all the machines and installations are 
started and stopped by pressing a button on a central 
control desk. We shall never reach the point where 
everything is done without human intervention. 
Automation merely aims at eliminating manpower 
from processes which can be done better and more 


rapidly automatically than by hand. We also want 
to render automatic the jobs which subject the 
workers to bad hygienic conditions, such as the dust 
clouds raised in mixing rooms. Manufacturers have 
every reason to release manpower where it can be 
replaced by other means and thus make it available 
of manpower and one of the aims of technology must 
for other tasks. Nowadays there is an acute shortage 
be to find new ways and means of relieving this 
critical shortage. 

Industry is forced to develop automatic methods 
because there is no other way to produce enough 
goods to satisfy humanity’s innumerable needs. 
Therefore, automation is not mainly a means of 
saving manpower, but rather a means recently dis- 
covered after long years of experiment and still in its 
infancy to replace the manpower engaged in other 
processes. 
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and layflat tube. 
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f yes object of this Paper is to provide members, in 
the limited time available, with as much interest- 
ing information as possible on the subject of plastics 
engineering and the plastics industry. As, however, 
the field has become very extensive, it was thought 
advisable to limit the scope to the thermoplastic field 
in the first instance and to subdivide this into the 
processes and plant used for the production of the 
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intermediate materials such as individual sheets, con- 
tinuous sheets, moulding compound and extruded 
products. 

In order to bring the subject of plastics production 
into perspective with other materials, some recent 
data may be of interest. The total production of all 
plastics in 1953 in the U.K. was about 200,000 tons 
and this figure is almost double that of the production 














for 1949. Production for 1954 will be considerably 
higher than 1953. The proportion of thermoplastic 
and thermosetting materials may be assumed to be 
roughly equal. It will be appreciated that this tonnage 
represents a significant contribution to our national 
effort in terms of volume, when allowance is made 
for the fact that the average density of plastic 
materials is about 1.35 compared with about 7 for 
metals, to draw a very rough comparison. 


Plastics Materials 

The materials which command the greatest atten- 

tion today are :- 
1. Polyvinylchloride. 
2. Polyethylene. 
4. Cellulose acetate. 
3. Polystyrene. 

These materials constitute the major part of our 
thermoplastics production. 

Polyvinylchloride, or P.V.C., is available in two 
main forms, rigid and flexible, and these materials are 
available either as sheets, extruded products of various 
types, moulding or extrusion compounds. 

Polyethylene is available in various hardness grades 
as sheet, film, layflat tube, extrusions and moulding 
compound. It is essentially a flexible material in the 
thinner sections and film form, but in thick sections 
it exhibits a unique toughness and semi-rigidity. 

Polystyrene, a hard glass-like substance, is available 
in the form of moulding compound, sheet, film and 
extrusion, all of which may be termed rigid materials. 

Cellulose acetate, a tough rigid material, is also 
obtainable in the form of moulding compound, sheet, 
film and extrusions. 

The plastics manipulator may subject the materials 
described to a variety of processes which may include 
extrusion injection or compression moulding, draw 
moulding, vacuum moulding, blow moulding, welding, 
machining, or stamping. 

Dealing now with these four main products in turn, 
P.V.C. may be regarded as the most important both 
from the tonnage aspect and its ultimate suitability 
for a variety of applications. It is capable of being 
manufactured into products which may be very soft 
and rubbery, or by suitable adjustment of ingredients 
and processing conditions it may be made quite rigid. 
The colour range is complete, from clear transparent 
to black, in both hard and soft ranges. It is resistant 
to water and many acids, alkalis, oils, and solvents, is 
dimensionally stable and has very good ageing 
properties. 

Typical uses for the flexible grades are raincoats, 
handbags, baby pants, upholstery for cars and furni- 
ture, curtains, cable coverings, etc. In the rigid grades 
lampshade coverings, draw moulded articles, chemical 
resistant pipes and fittings, tank linings, and mathe- 
matical instruments are representative of the uses. 

Polyethylene, a more recent addition to the thermo- 
plastic range, has several properties which make it 
a useful complementary material to P.V.C._ It 
possesses remarkable toughness, even at temperatures 
below zero, has superior chemical resistance to certain 
substances and zero water absorption. The outstand- 
ing electrical properties enable it to be used for a 


multitude of applications in the cable and electrical 
industries, where high dielectric strengths and low 
power factors are essential. The colour range is from 
natural milky white to black in the thick sections, 
but thin films in the natural colour are almost 
transparent. 

The comparative ease with which polyethylene may 
be injection moulded allows it to be used for many 
important industrial articles, such as large chemical 
containers. In the cosmetic field polyethylene has 
found a ready market in bottles and containers of all 
kinds for a wide variety of uses. 

Perhaps the most interesting application for this 
material lies in the packaging field, particularly for 
food in view of the complete absence of taste or smell. 
More recently, polyethylene has been available in the 
form of thin flat film and tubular film, the latter 
being known as layflat tube. This tube may be easily 
converted into bags by cutting and welding trans- 
versely. Polyethylene possesses the further advantage 
that it may be applied hot as a very thin coating to 
papers or fabrics to render them moisture proof, at the 
same time enhancing the mechanical strength. 

Polystyrene, a hard glass-like substance having 
exceptionally good clarity, may be regarded as the 
primary injection moulding material in use today. 
Since the War, its popularity has grown rapidly and 
it has displaced cellulose acetate in many fields. The 
factors which contributed mainly to its success include 
ease of manipulation, dimensional stability, superior 
clarity and colour range, cheapness and availability. 
Apart from the attributes already mentioned, it has 
outstanding electrical properties and zero water 
absorption. It is, therefore, becoming increasingly 
popular for H.F. electronic applications and for this 
purpose is supplied in the form of very thin flexible 
oriented film. Such film is used almost exclusively at 
present for the manufacture of wound capacitors 
having a low loss factor and exceptional capacitance 
stability. 

Cellulose acetate, a tough rigid material, is used 
primarily for injection moulding. In the form of 
sheet used for manipulative purposes it has been 
until recent years the most useful complementary 
material to flexible P.V.C. However, the advent of 
rigid P.V.C. and its application to those fields hitherto 
covered by acetate sheet, together with the com- 
petition of polystyrene in the moulding trade has 
caused cellulose acetate to decline in popularity. 
There are however, certain specialised applications 
for cellulose acetate which cannot be met by other 
materials. 


Processes 
Polyvinylchloride 

Turning now to the manufacture of plastics 
materials, P.V.C. again commands the closest atten- 
tion, both from the point of view of tonnage and the 
equipment necessary to convert the basic raw material 
into a useful product. The raw vinylchloride polymer 
is obtained from the manufacturer in the form of a 
finely divided flour and is derived, in the first place, 
by the polymerisation of vinylchloride monomer in 
water. 
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Fig. 1. Diagram of Bridge Banbury mixer. 
(By courtesy of David Bridge © Co. Ltd.) 


The manufacture of this polymer is now carried 
out in most of the major countries, although the U.S. 
has the greatest capacity. It is available in many 
grades for specific applications and is always supplied 
in the natural colour, white. In the powder form a 
small batch is first mixed with pigments, lubricants, 


Fig. 2. 
Bridge Banbury and 
sheeting rolls installation. 
(By courtesy of David 
Bridge & Co. Ltd.) 
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heat stabiliser and plasticiser to form a master batch. 
This batch is then dispersed thoroughly in a furthe: 
quantity of dry powder by stirring in a bowl mixer o1 
enclosed type paddle mixer. A small amount of heat 
may be applied during this stage to ensure adequate 
penetration of the polymer by the plasticiser. The 
plasticisers used are involatile oils or soft solids, 
which are compatible with the polymers, and the 
proportion of plasticiser to polymer will largely deter- 
mine the hardness of the final product. 

The pre-mixed powder may then be transferred to 
either a pair of hot milling rolls or to an enclosed 
type Banbury mixer. During this stage of the process, 
the material is subjected to considerable shearing 
action at a closely controlled temperature for a time 
sufficient to ensure complete gelling of the mix. The 
final properties of the product will depend to a large 
extent upon the control of this mixing operation. 

The load of hot gelled material may then be 
sheeted out and fed to rotary granulating cutters if 
the product required is moulding or extrusion com- 
pound. For the production of continuous sheet, 
however, the hot gelled material may be fed from the 
sheeting rolls to a calender in order to produce a 
smooth web of even gauge. 

The calendering operation depends firstly upon the 
continuous feeding of the hot gelled material evenly 
to the first nip. The considerable shearing action 
upon the plastic mass causes it to emerge from the 
nip in a moderately even fashion, spread over a 
considerable area of the heated bowl surface. The 
sheet then passes through one or two subsequent nips 
in the same manner, depending upon the type of 
calender, and each of these nips will have at the 
entry faces a small rolling bank of hot plastic. 




















Fig. 3. Four bowl vertical Bridge calender 
and wind up. 
(By courtesy of David Bridge & Co. Ltd.) 


Successive reductions in thickness and improvements 
to gauge and surface texture occur at each pass until 
the sheet is finally stripped from the last bowl, still 
quite hot but as a continuous web. The surface 
texture of the sheet may be made either polished or 
matt, depending upon the surface finish of the final 
pair of bowls. 


Before final winding up occurs the sheet passes 
over several cooling drums and through an edge 
trimmer. The rough edges which arise during the 
calendering operation are previously trimmed at or 
near the last bowl. 


Quite a large proportion of flexible P.V.C. sheet is 
required with an embossed surface and the embossing 
process may be carried out in certain circumstances 
simultaneously with the calendering operation. The 
hot plastic sheet, after stripping from the last bowl of 
the calender, is passed immediately into the nip of a 
further pair of rolls, one of which is embossed with 
the design and the other consisting of a rubber 
pressure roller. The limitation of this method of 
embossing depends, however, upon the length of the 
run, the design to be embossed and the thickness of 
the sheet. A considerable amount of embossing is 
therefore carried out as a separate operation, when 
it becomes necessary to reheat the sheet before passing 
it into the nip of the embosser. During this ope:ation 
it is also possible to apply certain inked effects to the 
heated sheet which will further enhance its 
appearance, or the sheet may be printed with a 
design prior to embossing. 





The thickness range of sheet produced by the 
calendering operation is approximately .003” to .030" 
max. for flexible material, and .005” min. and .020” 


max. for rigid material. The surface finish of the 
sheet becomes progressively more difficult to maintain 
as the gauge increases, due mainly to the rubber-like 
rheological properties of the plastic and_ the 
decreasing pressures and shear rates at the roll nips. 
Thus, in order to produce P.V.C. sheet in thicker 
gauges in either flexible or rigid grades it becomes 
necessary to resort to a laminating process, usually 
achieved by hot pressing in a multi-platen press. 
In this operation, the previously calendered sheet is 
cut into lengths and laid between polished plates to 
reproduce the surface required. The ‘nips’ thus 
made up are placed between the platens of the press 
and pressure and heat applied. After the requisite 
time has elapsed for complete welding of the sheets, 
the platens are cooled and the pressure released. 
Typical sizes for such sheets are 24” X 54” and 
48” X 96” approximately. Thicknesses may be 1”’ 
or more and perhaps the most common example of 
this method of manufacture is P.V.C. sheet for shoe 
soles. 

The production of P.V.C. sheet is at present 
universally achieved by the calendering process and 
it is without doubt the most economic and speedy 
method. Thin sheet in polyethylene, acetate or 
polystyrene may, however, be produced by extrusion 
processes which are comparatively recent develop- 
ments. It is worth noting here that none of these 
materials is capable of being calendered satisfactorily 
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due to their respective rheological properties. Whilst 
P.V.C. can be sheeted by extrusion if required, its 
tendency to decomposition upon prolonged heating 
in an extruder renders it a difficult material to handle 
by this method. 

Space does not permit of a more detailed analysis 
of the essential differences between the production 
of rigid and flexible P.V.C., but in general it may be 
stated that although the equipment used is 
substantially similar, the techniques employed differ 
considerably. The unplasticised grades are more 
difficult to process, due in part to greater heat 
sensitivity and a reduced degree of plastic flow at the 
processing temperatures. The pressures required on 
rolling mills and calenders are higher and the power 
required to drive these units is also greater. 


Polystyrene 

Whereas the production of P.V.C. necessitates a 
relatively large amount of equipment to convert the 
basic polymer into an end product suitable for further 
manipulation, polystyrene is produced by one of a 
number of chemical processes which provide a finished 
polymer suitable for immediate use for injection 
moulding, filming by extrusion or compression 
moulding. Apart from the addition of colour, poly- 
styrene requires no further processing. It cannot be 
plasticised in the normal manner, although fairly 
recent advancements have been made with modified 


polymers containing rubber compounds, rendering 
the materials less brittle. 

Briefly, the manufacture of polystyrene depends 
upon subjecting the basic raw material, styrene 
monomer, to a chemical reaction under closely con- 
trolled conditions of heat and pressure. The styrene 
monomer is derived initially by the dehydrogenation 
of ethyl benzene and before processing is a clear low 
viscosity liquid, highly inflammable and toxic. During 
the reaction the molecules of styrene monomer are 
caused to link up in a continuous manner to form 
much longer chains of higher molecular weight. The 
long chain molecules of polymer thus formed cause 
the mass to emerge as a highly viscous transparent 
plastic at the processing temperature but which, when 
cooled, becomes hard and transparent. 


Polyethylene 

This material, a description of which was given 
in an earlier section, is derived initially from the gas 
ethylene. As with polystyrene, the final polymer 
requires no further processing other than colouring, 
before injection moulding, compression moulding or 
extrusion into various forms. The manufacture of 
polyethylene is also essentially a chemical process 
involving the polymerisation of ethylene gas at very 
high pressures in the region of 1,000 atmospheres or 
more. The resultant polymer, when cool, is a tough 
wax-like substance having a milky appearance. The 





Fig. 4. Continuous roller embossing machine. 
(By courtesy of Dornbusch G Co., Germany.) 
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degree to which the polymerisation is carried and 
consequently the molecular chain length affects the 
hardness and softening point of the polymer. 


Cellulose Acetate 

The manufacture of this material resembles in some 
respects the initial stages of P.V.C. compounding. 
The cellulose acetate flake, derived from the 
acetylation of cotton linters or cellulose pulp, is mixed 
with certain proportions of plasticisers and pigments 
in a bowl mixer or enclosed type paddle mixer. The 
mixed powder is then transferred to a Banbury mixer 
and subjected to severe shearing action at a controlled 
temperature. The powder is thus gelled and the mass 
is removed and immediately transferred to sheeting 
rolls. The rough sheet is then stripped from the 
rolls in a narrow band and fed to a rotary cutter for 
granulation. In this form the material is ready for 
injection moulding or extrusion. 


Extrusion 
Processes 

Mention has already been made of the extrusion 
machine and it may be of interest to dwell upon this 
versatile item of equipment. The machines referred 
to and used extensively today in the plastics industry 
originated some 75 years ago, possibly for clay or 
rubber. The essentials of such a machine are :- 

(a) a screw having a relatively deep profile 
rotating in a cylinder having a feed opening 
at the rear end; 

(b) means for heating the cylinder; 

(c) a die head for forming the product; 

(d) a means for driving the screw. 

Machines of this type have been in use in the 
rubber industry for about 75 years, but the use of 
the screw extruder for plastics did not commence 
until just prior to World War II. At that time these 
machines, in their rather crude form, were called upon 
to handle new materials requiring new techniques 
and this they did with varying degrees of success. 
However, the need for close temperature control, 
corrosion resistant screws and cylinders and improved 
heating to replace the orthodox steam heating resulted 
in the gradual evolution of a plastics extruder suitable 
for a variety of materials. This development has 
largely occurred since World War II and today one 
is able to choose from quite a startling range of 
machines made in Great Britain, U.S.A., Germany, 
Italy, Belgium, and France. A further recent develop- 
ment has been the use of two or more intermeshing 
screws within a common cylinder which, it is claimed, 
gives superior results to the single screw machine. 

The obvious attraction of a continuous method of 
processing material from the granule stage to the 
finished product has caused much thought to be given 
to the application of this process to a host of different 
products. These processes include the colouring of 
moulding powder, mixing of plastics ingredients for 
injection moulding, monofilaments, solid rods, rigid 
and flexible tubes, rigid and flexible sections, rigid 
and flexible thick sheet and slabs, thin films up to 
100” wide, stretched foils, layflat tube in continuous 
rolls, coated paper, and covered wires, ropes or rods. 
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Fig. 5. Diagram of screw extruder. 














The extrusion machine would appear, at first sight, 
to be extremely simple both in principle and 
operation, but in fact proves to be one of the most 
controversial items of equipment manufactured for 
plastics manipulation. The successful operation 
depends to a large extent upon the exercising of .a 
good deal of art and individual experienced users of 
these machines have preferences for certain features 
of design calculated to make the extrusion machine 
manufacturer’s life very difficult. Therefore, it will 
be readily deduced that the precise behaviour of the 
plastic material between the time of entry and exit 
from the machine is not an exact science. 

Turning now to a brief survey of some of these 
machines, the production of plastic sheet by the 
extrusion method has received much attention in 
recent years and several different methods have been 
evolved. The processes depend upon either the 
extrusion of a tube which is subsequently slit open 
longitudinally, or the direct extrusion of the sheet 
from a straight slot die. 

The advent of polythene as a wrapping material 
created a demand for this sheet up to 100” wide for 
a multitude of purposes. As polythene is a relatively 
heat stable polymer and its flow properties extremely 
good, wide sheet is most conveniently extruded by 
means of a straight wide manifold type die. Dies 
of this type consist of a solid bar of steel bored 
throughout the length and having a narrow slot 
also machined longitudinally to communicate with the 
bored hole. A central feed hole is usually provided 
and this communicates with the front fitting on the 
extruder cylinder. The extrusion slot is formed by 
two plates bolted on either side of the feed slot and 
these plates are made adjustable in order that the 
gauge of the sheet may be varied during extrusion. 
The body of the die is heated electrically in narrow 
sections and the temperatures controlled electronically 
at each section. The relatively low viscosity of 
polythene at the extrusion temperature makes it 
necessary to pass the sheet immediately into water 
in order to set and cool it prior to winding up. 

The most interesting and useful application of 
polythene as a wrapping medium is perhaps the 
layflat tube. Polythene lends itself admirably to the 
extrusion of a tube having a gauge between 30 
microns and 250 microns (.0012” - .010”). The tube is 
inflated with air in order to support it at the die 
and cooling is applied externally to set the film close 
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Fig. 6 (left). 
Sheet extrusion die. 
Fig. 7 (below). 
Sheet extrusion unit. 
(By courtesy of The 
National Rubber 
Machinery Co.—U-.S.A.) 
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to the die head. The tube is passed through con- 
verging rolls in order to flatten it and subsequently 
through a pair of pull rolls which are driven at the 
required speed. The control of gauge and width 
is achieved largely by varying the amount of 
entrapped air in the tube and the speed of the pull 
rolls. The range of widths may be from 1” up to 60” 
in any thickness within the specified range and the 
continuous envelope is available in roll form. It will 
be appreciated that to produce bags from such tube 
only requires transverse heat welds before severing 
from the roll. 

The superior moisture resistance and toughness of 
polythene makes its application to paper an obvious 
choice when considering the moisture proofing of 
bags, etc. A process for this purpose was developed 
in the U.S.A. several years ago and is now operative 
in this country. The extruder and die are 
substantially the same as that already described and 
shown in Fig. 7. However, the die in this process 
is required only for the purpose of extruding a thin 


Fig. 8. Vertical layflat tube extrusion unit. 


(By courtesy of The National Rubber Machinery Co.—U-.S.A.) 


layer of hot polythene into the nip of a pair of rolls 
through which the paper to be coated is passing. 
The rolls are chrome-plated brass and _ rubber 
respectively and they are forced together by pressure 
screws or hydraulic rams. After coating the paper 1s 
cooled, trimmed and batched up in the usual manner. 
The thickness of the coating may be as low as 6 
microns (.00025” approx.) and speeds of coating may 
be as high as 1,000 ft./min. with an extruder of 8” 
screw diameter. 

The processes illustrated, although only touching 
lightly upon the field of utilisation of the extruder, 
indicate the varied duties of this item of equipment. 


Machines 

It is generally accepted that stepless speed control, 
either by variable speed motor or constant speed 
motor with a variable speed gear box, is a prime 
necessity for extruders required for a wide range of 
plastics. The variable speed A.C. motor is widely 


used for extruder drives, but where close speed control 




















Fig. 9 (above). Polythene paper coating plant. 
(By courtesy of The John Waldron Corporation—U.S.A.) 
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Fig. 10 (below). Close up of extruder and die. 
(By courtesy of The John Waldron Corporation—U.S.A.) 
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is essential, the D.C. Ward-Leonard system, although 
more expensive, is to be preferred. The D.C. drive 
has the added advantage of a wider speed range 
than the customary 3 or 5:1 of the A.C. motor. 
The h.p. required will, of course, vary considerably 
with the type of extrusion being carried out, but a 
rough estimate would be } h.p./lb./hr. This figure 
takes into account the frictional loss of the gear 
box and screw and the frictional heat produced in 
the plastic. The lowest h.p. available is always in 
excess of the normal requirements in order to avoid 
stalling during the starting period. 

Most modern extruder manufacturers build the 
reduction gear box integral with the cylinder and 
main frame in view of the high torques involved on 
the larger machines and this design feature is very 
desirable, in that misalignment between screw and 
drive shaft is minimised. The types of gears used call 
for littke comment and both spur gears and worm 
drives are in common use. The worm drive is 
perhaps more economical in space, but has the dis- 
advantage that the drive motor and variable speed 
gear box must be placed separately to the rear or 
side of the machine. The double spur reduction 
may be designed in such a way that it is possible to 
mount the drive motor within the base of the frame, 
giving a particularly clean appearance to the machine. 

Screw thrust bearings may be called upon to 
withstand pressures of the order of 2 tons/sq. inch of 
the screw area. Thus a 3” screw may generate a 
back thrust of 14 tons, but on occasions this figure 
may be considerably exceeded due to cold starting 
and poor plastic flow from the die. The thrust races 
used are of the tapered roller or ball type and in 
practice little trouble is experienced in this direction. 

The extrusion cylinder may either be of the steam 
jacketed type having an inserted hardened liner or it 
may be of the solid variety, usually Nitralloy, nitrided 
to give the best resistance to wear. 

The screw, being the only operative part of the 


Fig. 11. 44” Plastics Ex- 
truder with variable speed 
motor. 

(By courtesy of Francis Shaw 
& Co. Ltd.) 





machine commonly believed to affect materially the 
extruded product, has been the object of much 
ingenious thought on the part of the extruder 
manufacturer. 

It is no exaggeration to say that almost every 
possible combination of number of starts, constant and 
variable pitch, constant and variable depth in varying 
degrees has been evolved and advocated for efficient 
extrusion. Experience has shown, however, that for 
the majority of plastic materials almost any screw 
can be made to perform satisfactorily by those skilled 
in the art, providing that the correct combination of 
speed, temperature, pressure and die design for the 
material is attained. Certain specific cases are found, 
however, where careful attention must be paid to the 
screw characteristics, for satisfactory results. The 
materials used for the screw may be mild steel, 
hardened tool steel, Nitralloy, stainless steel or for 
special non-corrosive purposes, Z-nickel or similar 
alloys. 


Calenders 

In the field of thermoplastics the P.V.C. calender is 
probably the most important item of equipment, 
since the tonnages produced in the form of sheet 
outweigh the extrusion and injection compounds used 
for other purposes. Although calenders have been 
in use in the rubber industry for about 100 years for a 
variety of purposes, it was not until just prior to 
World War II that P.V.C. in the form of continuous 
sheet began to appear as a commercial product, 
produced on standard rubber calenders. By present 
day standards the sheet thus produced was of poor 
quality, but much was to be learned in the ensuing 
years of the chemistry of P.V.C. compounds in order 
that satisfactory processing might be achieved. 

The type of calender used for the early work was 
the three-bow! steam heated vertical machine and a 
typical example is shown in Fig. 13. 
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In later years, the four-bowl vertical calender was 
used by some in order to obtain improved surface 
and reduced thickness with improved gauge control. 

The difficulties encountered when feeding the 
vertical type calender, and the fact that adjustment 
of the inner nips required accurate tandem movement 
of the top or bottom pair of bowls, encouraged 
calender designers to evolve more suitable arrange- 
ments. The inverted L and the Z types are the 
most favoured designs in use at present. 


The major factors which have governed the 
evolution of these calenders are :- 
|. favourable positioning of the feed nip to ensure 
even feeding; 
2. efficient method of heating the bowls to ensure 
close temperature control; 
3. the provision of improved means for circulating 





4+ Bowr-RusBeR 


Fig. 12. 4” Plastics Ex- 

truder with P.I.V. drive. 

(By courtesy of Hermann 
Berstorff, Germany.) 


the heating medium through the bowls to ensure 
a more constant temperature of the surface; 
independent precision adjustment of the nips 
for fine tolerance working and the thinnest 
possible gauges; 

the provision of compensation for the deflection 
of the bowls under load to ensure that with 
plastics of different hardnesses, calendering 
speeds and thicknesses, an even gauge may be 
maintained within +0.0001” across 54” width 
of sheet; 

universal shaft drive to all bowls to eliminate 
the influence of gear loads on the roll necks; 
increased accuracy of bearing manufacture in 
order to eliminate roll ‘float’ within the 
bearing under load; 

Stepless variable speed drive covering a wide 
range of speeds. 


g 5S 
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Fig. 13. Three-bowl vertical rubber 
calender. 
(By courtesy of The Adamson United 
Company—U.S.A.) 
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Fig. 14. 





Some TYPES oF CALENDERS 





Four types of calenders used for plastics. 














Feed 

It is generally accepted that horizontal centres for 
the first pair provide improved working conditions. 
The stock is fed either by conveyor from a sheeting 
mill or by extruder in a continuous rod which may 
be traversed slowly across the nip. 


Heating 

Increased speeds of calendering necessitated the 
use of fluid heating rather than steam. High pressure 
hot water up to 200 lb./sq. inch allows close 
temperature control and since with high calendering 
speeds considerable frictional heat must be dissipated 
from the plastic mass, the hot water is capable of 
removing this excess heat. 


Bowl Circulation 

Whereas the orthodox rubber calender bowl was 
provided with a single bored chamber concentric with 
the surface, this type of bowl was considered to 
possess poor heat transfer properties. An improved 


Fig. 15. Four-bowl Z calender showing feed nip. 
(By courtesy of The Adamson United Company—U.S.A.) 


method of boring the bowl was therefore developed, 
consisting of longitudinal holes near the working 
surface, communicating with a central flow and return 
bere. This type of bowl allows far more efficient 
heat transfer in both directions, together with a 
reduced differential temperature between the centre 
and the ends. 


Nip Adjustment 

The pressure is applied to each roll bearing 
independently by means of precision built enclosed- 
type worm reduction gears, driven from independent 
motors. The motor may have two speeds, giving a 
ration of 5 to 1 between fast and slow adjustments. 
Provision is made for adjusting pairs of bearings on 
each roll in tandem or separately and safety devices 
ensure that excessively high frame stresses are 
avoided. 

The calendering of film .003” thick at high speeds 
may produce roll separating forces of the order of 
75-90 tons. Thus, the nip adjusting jack screws 
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CONVENTIONAL CHAMBERED ROLL 





Fig. 16. Chambered bowl and 
drilled bowl. 
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are liable to develop a high frictional resistance when 
adjustments are made during the run. In recent 
years, systems have been developed for applying the 
high pressures to the rolls by hydraulic rams operated 
from a remote control power driven hydraulic 
intensifier. Each bearing is supplied separately from 
a bank of cylinders driven from separate motors 
provided with push button control. This system has 
certain advantages over the direct application of 
pressure by screw, in that the pressures applied may 
be directly read off on the gauges and 
electro-hydraulic cut-off may also be provided to 
protect the main frames. 


Crown Compensation 

In order to obtain flat lying sheet from rubber or 
plastics calenders it has hitherto been necessary to 
grind and hone the contour of the bowl surface with 
a convex camber, in order to compensate for bowl 
deflection under load and variations in temperature 
across the surface of the bowl. Bowl contour is, how- 
ever, related closely to speed, temperature, nip pres- 
sure, and plastic flow properties, with the result that 
flat sheet could only be produced within certam 





Fig. 17. Z calender, showing nip adjusting gear. 
(By courtesy of Farrell Birmingham & Co.—U.S.A.) 
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specific limits of these conditions. A method was, there- 
fore, evolved whereby one or two of the bowls could 
be crossed axially in relation to the adjacent bowl in 
order to produce the necessary deflection compensa- 
tion. This effect is produced by displacing each 
bearing housing an equal amount in opposite 
directions by screw adjustment, the axis of the rolls 
crossing in the centre. This design feature provides 
the calender operator with considerable latitude in 
speeds, temperature and plastic hardness but ensures 
that extreme accuracy may be maintained with the 
gauge of the sheet. The graph in Fig. 19 illustrates 
the equivalent crown thus produced. 


Roll Drive Shafts 


The introduction in recent years of universal shaft 
drive to all bowls from a separate pinion stand was 
necessitated by the inclusion of compound adjustment 
of the cross axis bowls and to eliminate the reaction 
of the gearloads upon the journals. This system also 
has the additional advantage that all drive gears 
inmay be totally enclosed and mounted in roller 
bearings, lubricated by a separate circulating system. 

The universal shafts are also provided with splined 
couplings to allow for the expansion of the bowls at 
the running temperatures. 


Bearings 

In order to produce sheet in widths of 5 feet or 
more to an accuracy of +.0001", calender designers 
have given much thought to the problem of bearing 
accuracy and design. One leading calender 
manufacturer in the U.S.A. has specialised in the use 
of roller bearings for several years and these bearings 
have been developed specially for this type of work. 
The problems of maintaining accurate fits at 
temperatures of 350°F., providing allowances for 
longitudinal expansion of bowls and _ lubrication 
presents no mean task, but it is felt that the 
advantages to be gained are worth the extra expense 
and effort. 

The conventional sleeve bearing is still favoured by 
many calender builders and the problem of journal 
float within the bearing has been given much 
attention. 
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Fig. 18. L calender with hydraulic nip 
adjustment. 

(By courtesy of Joseph Eck @& Sohne— 
Germany.) 


In order to ensure that the bowl journal assumes 
the same position within the bearing, irrespective ot 
working conditions, pre-loading devices have been 
developed which pull the journal against the bearing 
face at the correct point. These devices are either 
spring or hydraulically actuated. 

Journals and bearings are machined to a very high 
degree of accuracy and flood lubrication to each 
bearing from an independent circulating system with 
oil cooler and filter ensures trouble-free running. Oil 
seals are usually of the metallic labyrinth type and 
must be entirely reliable to ensure that no oil can 
reach the working face of the bowl. 





Drives 

The wide range of speeds required necessitates 
a stepless variable speed drive of the D.C. 
Ward-Leonard type. These generator sets are now 
fitted to most precision calenders and the output may 
be up to 700 h.p. The D.C. supply is also used for 
the actuating motors on the various adjusting devices. 

In order to provide a drive to each bowl which is 
smooth and free from gear tooth influence, some 
thought has been given to the independent drive 
of each bowl by a separate D.C. motor. One calender 
manufacturer has built such a machine and it is 
claimed that it has the added advantage that the 





Fig. 19. Graphs showing 
crown compensation and 
roll separating force. 
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Fig. 20. Inverted L calender with universal drive and 
pinion stand. 
(By courtesy of The Adamson United Co.—U.S.A.) 


Fig. 21. Inverted L calender, 32” < 92” with pre-loaded 
top rolls. 
(By courtesy of The Adamson United Co.—U.S.A.) 
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speed relationship between each bowl may be set to 
suit individual calendering requirements, thus 
providing a greater latitude of adjustment of 
conditions. 


Conclusion 


This Paper has touched upon but a few of the 
many facets of the rapidly expanding plastics industry 
in this country. The plant required for the processing 
and manipulation of plastics materials is, to say the 
least of it, highly specialised. The evolution of new 
materials at fairly frequent intervals, requiring new 
processing techniques and equipment, represents a 
continual challenge to the plant manufacturer to 
spend more on development projects for improving 
existing designs or devising new methods. 
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Fig. 22. Four motor drive inverted —L calender. 
(By courtesy of Hermann Berstorff—Germany.) 








“THE AUTOMATIC FACTORY— 
WHAT DOES IT MEAN?” 


The three Papers published in this issue complete the presentation in the 


Journal of the Papers delivered at the Margate Conference in June. 


A full report of the Conference, in book form, is now available, and includes 
not only the Papers, but also the Discussion Group reports, the opening and closing 


addresses, and a review of the display of automation equipment. 


Copies may be obtained froin the Publications Department at 10, Chesterfield 


Street, London, W.1, price 25/- each, post free. 











SOME ASPECTS OF EDUCATION 


FOR PRODUCTION ENGINEERING 


by if. DODD, A.M.LProd.E. 


Presented to the Oxford Section of the Institution, 28th September, 1954. 


WOULD like to introduce this Paper by making a 

few reflections on pearls of wisdom that have been 
dropped from the lips of eminent speakers, engineers 
and others, from time to time. 

At the recent British Association gathering, in 
Oxford, Dr. Willis Jackson, Director of Research and 
education, Metropolitan Vickers Electrical Co., Ltd., 
in his Presidential address to the Engineering Section, 
spoke of the great gap that existed between the 
numbers and quality of recruits that the engineering 
industry needed, and the boys actually coming from 
the schools. He pointed out that recruits at three 
levels were needed—professional engineers, tech- 
nicians and craftsmen and, of these, the facilities for 
training the technician were, at present, the most 
unsatisfactory. 

Whilst reading this report I was reminded that, 
about 25 years ago, Dr. Fleming, who then occupied 
a similar position with Metropolitan Vickers Electrical 
Co., Ltd., in his Presidential address to the British 
Association, also spoke of the unsatisfactory training 
methods in vogue at that time and he unfolded a plan 
which he proposed to put into operation with his own 
recruits. This plan embraced the sandwich system 
whereby the recruit spent alternate six months in 
the factory and the technical college or university. 
The results of this scheme may well be judged from 
the fact that, some few years later, Dr. Fleming 
publicly lamented his inability to retain craftsmen; 
almost all his recruits had graduated into black coat 
workers. Elsewhere in this Paper, I hope to put for- 
ward a number of possible reasons for this apparent 
failure of the plan. 

Exercising my memory still further, I recall that, 
at a technical college prizegiving, which took place a 
few years prior to the introduction of Dr. Fleming’s 
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plan, the late Lord Stamp, an economist of inter- 
national repute said—“ The educated man of today 
is he who knows everything about something and 
something about everything” I would like to take 
these words and twist them to form a title for what 
is to follow :- 

“The trained production engineer of today is a 
specialist in his own particular sphere of activity, but 
possessing a sound working knowledge of all the 
branches of the particular industry in which he is 
engaged.” 

Many people, far better qualified to do so than I, 
have published articles on the education and training 
of the production engineer and, in particular, I 
would refer to that masterly survey by Mr. T. B. 
Worth when, as Education Officer to the Institution, 
he read a Paper at the Royal Empire Society, London, 
just six years ago. Subsequently the Paper was read to 
many of the provincial sections and it was well re- 
ceived everywhere. Two of the objects of Mr. Worth’s 
survey were :- 

1. to define the place of production engineering 
education in the general scheme of technical 
education, and 

2. by careful analysis and discussion to anticipate 
the needs of the future. 


Consideration of the Recruit 

Before proceeding to any dissertation on education 
and training, it would appear proper to devote some 
time to a consideration of the recruit. His success 
as a production engineer will be measured by his 
ability to absorb technical and practical knowledge 
and, subsequently, to apply it. This knowledge in it- 
self would be useless if it were not harnessed to a 
pleasant and tactful, but nevertheless forceful, person- 














ality. Thus, it would appear that the training of a pro- 
duction engineer should be preceded by a careful 
examination of the individual selected for training. 
If you agree with me on these points, we must be 
prepared to admit that the selection of personnel 
to fill important posts in production engineering must 
be at the raw material stage. It could be argued, of 
course, that a boy of school-leaving age is hardly old 
enough to know his own mind and that the special 
qualities required in a recruit for such training may 
be latent at school-leaving age. Whilst this may be 
so in cases, it is also true to say that many boys, and 
girls, make their choice of career whilst still at school 
and, very often, this choice is made as a result of 
talks by careers masters or mistresses and by allowing 
accredited representatives of trade, commerce and 
industry to address the pupils in senior forms. Youth 
Employment Officers, too, play their part in advising 
school-leavers in the choice of career or occupation 
and continue to watch over them during the early 
part of their working lives. Officers of the armed 
forces regularly visit secondary schools and address 
pupils on the subject of careers in the forces. Could 
“Production Engineering” be offered as such a 
career ? I venture to suggest that, at present, it 
could not, because a carefully graded scheme ot 
technical and practical training, properly integrated 
with the necessary grooming of the trainee to shoulder 
responsibilities, appears to be non-existent. I foresee 
possible criticism of this point, but I remind you of 
the opinion of an eminent authority—“ the facilities 
for the training of a technician are, at present, most 
unsatisfactory ”. 


Co-operation between Industry and the 

Technical College 

I believe that education for production engineering 
calls for absolute co-operation between industry and 
the technical teaching establishment. It could be 
argued that good relations exist between many 
industries and neighbouring technical colleges and, 
though freely admitting this, I would reply that good 
relations are not sufficient. It is my belief that 
satisfactory education and training for production 
engineering can be attained only if industry and the 
technical college function as a unit. Is it too much 
to expect qualified representatives of both sides to 
meet and produce a working scheme, acceptable to 
all parties and calculated to produce better results 
than are obtained at the present time ? 

At this point we might ask—‘‘ Where, or with 
whom, rests the blame for the present unsatisfactory 
state ?” and, answering question with question we 
could say :- 

1. does industry ask or expect too much of the 

technical college ? or 

2. is the technical college guilty of aloofness where 
industry is concerned ? and 
does the trainee know precisely where he is 
going ? 

I prefer to leave questions 1 and 2 open but in 
answer to question 3, I would say that often the 
individual has no idea where he is going unless, 


perhaps, he is engaged in an industry which conducts 
its own technical teaching establishment, approved 
by the Ministry of Education and administered by its 
own appointed Education Officer. I do not offer 
this as a possible solution, as very few industries are 
large enough to have a technical college as an essen- 
tial part of their fabric. 

In defence of the technical colleges generally, it 
should be stated that many improvements have been 
introduced during the past quarter of a century. 
Amongst these improvements are greater flexibility 
in standard courses of instruction, a much wider 
variety of courses, the introduction of H.N.C. Pro- 
duction Engineering courses by a growing number 
of colleges and facilities for post H.N.C. research 
work in many colleges. To these may be added the 
setting up of Regional Committees for Further Educa- 
tion and the Regional College plan with contributory 
colleges in the surrounding urban districts. Lecturers 
and instructors in production engineering are mainly 
recruited from industry, though it is generally felt that 
the salary is not sufficient to induce good production 
engineers to leave industry for the teaching profession. 

Industry, too, is to be commended for its intro- 
duction of the Apprentice Training School. From my 
own knowledge I can vouch for the excellence of 
conduct and trade training in these schools but, and 
once more I invite criticism, often the view is ex- 
pressed that the school gives a training suitable only 
to its particular industry. 

Some firms make a practice of sending young men, 
who have just completed their apprenticeships, to 
associated companies for a period of further and 
somewhat varied training whilst one undertaking, of 
which I have first-hand knowledge, has, for many 
years, made a practice of discharging young men at 
the age of 21, and offering re-employment after two 
years, during which time the young journeyman is 
expected to improve his craft ability and extend his 
technical knowledge by taking employment in a 
different type of engineering ! There is, of course, 
no guarantee that the young man will return to his 
first employer at the end of the two years. 


Periodic Return to Industry 


It has often been suggested that the technical 
college lecturer would derive considerable benefit from 
a periodic return to industry, not merely as an on- 
looker, but to become a part of the industrial machine. 
Obviously the individual concerned would benefit 
in many ways, but the difficulties that would be 
encountered in putting such a scheme into operation 
are great and, I fear, in many instances would prove 
to he insurmountable. This scheme and the subject 
of refresher courses for teachers in technical colleges 
were freely discussed at this Institution’s first Summer 
School, held in Oxford in 1950. During the discus- 
sions, the view was expressed that too little use was 
made of specialists in industry. One suggestion, widely 
supported, was that industry should be prepared to 
release its specialists for part-time day and evening 
teaching in technical colleges. In isolated instances 
this is carried out spontaneously and without any 
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kind of national directive, but any attempt to enforce 
industry to co-operate in such a scheme would, I 
feel certain, prove abortive, There was a time, many 
of you will remember, when technical colleges had 
only a small full-time teaching staff, the bulk of the 
lectures being delivered in the evenings by specialists 
from local industries. With the growth of technical 
education and the expansion of day release of appren- 
tices from industry, more and more full-time 
lecturers were needed and many of these posts were 
filled by qualified technicians in industry. Full em- 
ployment and consequent higher rates of pay with 
good prospects in industry may constitute one 
reason for the slowing down of the flow from industry 
into the teaching profession which, by comparison, 
is not so well paid. 


What the Technical College Can Offer 


Let us look again at what the technical college 
has to offer. It is not so very many years ago since 
the gaining of a Higher National Certificate in Mech- 
anical or Electrical Engineering marked the end of 
the road for the student. The technical college 
had nothing more to offer and few scholarships were 
available to enable a successful student to proceed to 
a university or major technical college. Many colleges 
now offer, as stated before, 2 H.N.C. course in Pro- 
duction Engineering with emphasis on the require- 
ments of local industry or industries and, in addition, 
subjects such as elements of industrial management, 
production planning and work study; subjects which 
may be taken in Part 3 of the examination for Associ- 
ate Membership of this Institution. Courses of study 
for the preparation of candidates are also available 
in many of our colleges. It is, perhaps, in the field 
of post-H.N.C. studies that the strongest liaison 
exists between the college and industry. What now ? 
Has the graduate exhausted all the possibilities of the 
technical college ? Must he, perhaps wistfully or even 
regretfully, turn from the college and rely entirely 
upon his employer to complete his education ? Most 
colleges are used as meeting places for engineering 
societies, discussion groups and even the local Sec- 
tions of our Institution. The objects and aims of the 
Institution are well known and the engineering 
societies’ activities have been carried on for so many 
years that they, too, require no explanation. I think 
it is desirable, however, that I should say something 
about the discussion group and its activities. The 
original Supervisors’ Discussion Group, to give its 
proper title, was formed by a number of engineers in 
associated industries, for the following reasons :- 


to promote lectures by leaders in the various fields 
of supervision ; 

to encourage members to read short papers on some 
aspect of their own work; 

to bring case studies for frank and free discussion, 
guided from the chair; 

to organise essay competitions among its members; 
and, by invocation or provocation, 


to call upon members to make short impromptu 
speeches from the floor of the hall; 
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to organise visits and outings, cultural, educational 
and social. 


It could be argued that such an ambitious pro- 
gramme would become unwieldy and unworkable but 
the success and popularity of the venture are re- 
flected in the fact that within a few years a National 
Association of such local groups had been formed. 
In certain areas the rigid conditions governing 
membership are relaxed to permit the inclusion of 
leaders in commerce, banking and non-productive 
occupations. Affiliation to the National Body is not 
compulsory and the programme of activities is 
arranged and the affairs of the Group managed by 
a properly elected local committee, as fully repre- 
sentative of the members as possible. I, personally, 
look upon this type of organisation as a most valuable 
link between industry and commerce and the tech- 
nical college. 


In summing up, may I say that my choice of title 
for this Paper allowed me complete freedom to gloss 
over some aspects of training where I feel that I 
would have been treading on dangerous ground, to 
enlarge upon others where I felt perfectly safe in so 
doing and to omit certain undesirable aspects com- 
pletely. It also allowed me a certain latitude in the 
presentation of facts and the relating of them. Apart 
from certain references, the origin of which I have 
been careful to point out, the views herein expressed 
are entirely my own. 


Dr. Fleming’s plan for the education and training 
of his apprentices appears to have defeated itself 
through its own inflexibility. Those taking part in the 
experiment either rose to a dizzy height of attainment 
or slipped back to the level at which they started. I 
very much doubt whether, once started on the course, 
they were assessed at any intermediate stage. It is 
inconceivable that all those who took part were cast 
in the same mould and that their progress could be 
measured by the same yardstick. 


I may be treading on dangerous ground when, in 
referring to the almost universal release by the engin- 
eering industries of its apprentices, to allow them to 
attend the technical college on one day per week, it 
becomes more necessary than ever before that the 
apprentice should know precisely what is expected 
of him, that his further education and works training 
are carefully dovetailed, that his progress in both 
avenues will be frequently assessed, that his release 
from industry on one day per week is a concession and 
not a right, that only by sustained effort and clarity 
of purpose is he likely to attain his object and, 
incidentally, give satisfaction to his employer and 
those responsible for planning his career. 


If, in this rambling talk, I have succeeded in stimu- 
lating thought on this absorbing subject of the educa- 
tion and training of the production engineer, even 
though, in the progress, you prefer to disagree with 
my findings, then I am satisfied that, in the not too 
distant future, we shall have action, both local and 
national. Is it too much to hope that future eminent 
speakers will be able to strike a less pessimistic note 
on this subject ? 











MEDICAL AND INDUSTRIAL 


REHABILITATION IN GREAT BRITAIN 


ISABLEMENT, the impairment of the capacity 
Deer life and work by injury, disease or congenital 
deformity, is one of the world’s greatest personal and 
social afflictions. Estimates of the numbers of disabled 
are necessarily vague and conflicting, but it seems 
probable that in most countries at least ten per cent., 
and possibly more than fifteen per cent., of the 
population need some special care or help because 
they are disabled. 

Britain has a comprehensive and unique system to 
reduce the incidence and severity of disablement and 
to help the disabled. Special services and priority 
treatment are available for the war-disabled. This 
article outlines the evolution of this system and 
describes its present working. 

Although certain pioneer developments between the 
Wars had taken place, the Second World War brought 
rapid development of rehabilitation methods and of 
special schemes for war casualties and evacuated 
civilian patients. The Ministry of Health took over 
many hospitals for this purpose. The range of 
occupations for which disabled men were trained 
was greatly widened to include much skilled 
engineering work. 

In July, 1941, the Ministry of Labour and National 
Service started an Interim Scheme to help the war 
effort by making the most effective use of all disabled 
and to provide for the rehabilitation of war casualties. 
To achieve these objects, advice, help and vocational 
training were given to men and women disabled 
through any cause and for the first time a continuous 
programme of rehabilitation, from medical treatment 
to industrial resettlement, came into existence. This 
Interim Scheme gradually merged into the present 
comprehensive British system of rehabilitation and 
resettlement. The Disabled Persons (Employment) 
Act, 1944, regularised, modified and extended existing 
practice under the Interim Scheme. 


Structure of the Various Social Services 

The first requisite in the treatment of the disabled 
is good medical treatment, including medical 
rehabilitation, i.e., a planned programme to restore 
maximum activity. Even with the best possible 
treatment, a number of persons will be left with some 


by T. M. LING, M.D., M.R.GP., 


of Roffey Park Rehabilitation Centre, Horsham, Sussex. 


fairly substantial permanent or semi-permanent 
impairment. Those who are seriously incapacitated 
will need food, shelter, care and possibly medical 
supervision, a tolerable environment and some 
diversionary occupation. Another group can be taught 
to do work of considerable economic value under 
special sheltered conditions. Others need training in 
a new occupation and are then fit for ordinary 
competitive employment. By far the largest number 
only need help in finding a job which suits them and 
in which their infirmity is not a serious handicap. 
The problems of social and psychological readjustment 
also have to be considered. 
British services for the disabled provide :- 
(a) free medical treatment for all, including 
medical rehabilitation under the National 
Health Service ; 
(b) a disablement resettlement service to place 
employable disabled persons in suitable work ; 
(c) welfare services for severely disabled persons ; 
(d) financial assistance where necessary. 


Resettlement in Employment 

The legislative basis of the employment services for 
the disabled is the Disabled Persons (Employment) 
Act, 1944. This Act gave the Minister of Labour 
and National Service power to spend money on fitting 
the disabled for suitable work ; helped him to get 
work for the disabled by permitting him to reserve 
certain occupations for the disabled and to lay an 
obligation on all employers of not fewer than twenty 
workers to employ a certain quota (now three per 
cent.) of disabled persons; and empowered him to 
help severely disabled persons to get work under 
special sheltered conditions. The Act provides for the 
maintenance of a Disabled Persons Register on which 
persons who qualify as disabled under the terms 
of the Act can be enrolled if they wish. It applies 
to all disabled from whatever cause, to British civilians 
as well as ex-Service men and women and also to 
certain foreigners. 

The Disablement Resettlement Officers of the 
Ministry of Labour are directly responsible for 
advising disabled persons and for helping them to get 
suitable work. They handle applications for 
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registration on the Register of Disabled Persons and 
for training or rehabilitation under the Disabled 


Training Scheme. They are assisted in their work 
by the Local Disablement Committees, which consist 
of an equal number of representatives of employers, 
workers and medical and social workers under an 
independent chairman. 

Any disabled person in need of employment or 
advice can ask for a private interview with the local 
Disablement Resettlement Officer. The D.R.O. also 
visits hospitals, sanatoria and other medical institutions 
to interview patients with residual problems who are 
about to be discharged, so that he may give them 
advice on their resettlement problems — if necessary, 
with the help of the medical interviewing committees 
which have been set up at many of the principal 
hospitals. 

When giving vocational guidance, a D.R.O. will 
have a medical report specially designed to interpret 
disabilities in terms of functional capacity, a guide 
indicating roughly the physical requirements of 
different occupations and any information on the 
disabled person which he has collected from past 
records or personal reports. It is his job to decide 
what employment, if any, the disabled person is 
capable of and whether he is in need of rehabilitation 
and re-training or sheltered employment. 

Several industrial firms run rehabilitation work- 
shops, which deal almost entirely with employees 
temporarily disabled. The method is to provide, on 
standard or specially adapted tools or machines, 
productive work graded to give each man the right 
exercise for his particular injury. Close co-operation 
is required between surgeons and engineers in the 
planning of the rehabilitation programme and work- 
shops. 


Vocational Training 

The Disabled Persons Act authorised the Minister 
of Labour and National Service to make arrangements 
for the vocational training of disabled persons of 
sixteen years and over who needed training to fit 
them to undertake employment suited to their age, 
qualifications and experience. It is the Ministry’s 
policy not to segregate disabled trainees, but to 
provide in general the same facilities and broadly the 
same training arrangements for the disabled and 
able-bodied. At the same time, disabled trainees do 
have special needs. First, their employment is 
restricted and this necessitates the provision of a wide 
range of training courses. Secondly, they may not 
be able to learn so quickly or so easily and may 
require special supervision and perhaps a longer 
course or other adjustments of the curriculum. 
Finally, some disabled persons cannot travel far and 
must live at or near their place of training. 

The general principles of the various training 
schemes have been agreed with the British Employers’ 
Federation and the Trades Union Congress. To be 
eligible under the scheme for the disabled the 
applicant must 


(a) be disabled, but not necessarily registered as 
disabled ; 
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(b) need training to render him competent to g¢ 
and hold a job under normal workin; 
conditions after he has been trained for it. 

Training for the disabled is given mainly at sixtee: 
Government Training Centres, but it is also arranged 
at technical and commercial colleges and business 
establishments. Voluntary organisations train the 
more severely disabled in residential centres. 

Local Disablement Resettlement Officers are 
responsible for advising potential trainees on the 
selection of a suitable trade and for helping them to 
apply for training. The placing of trainees in employ- 
ment at the end of the course is carried out either 
by a Placing Officer at the Government Training 
Centre, or the local office in whose area the trainee 
wishes to obtain employment. 

The Ministry’s Vocational Schemes cover over one 
hundred trades. There are a very few short courses 
in semi-skilled work, but courses are mainly for skilled 
work and are upwards of six months in length. 
Training is intensive and is organised on the basis of 
a standard week of forty-four hours. It is the 
equivalent of that given in three years of ordinary 
apprenticeship in industry. The intention is to enable 
the trainee after an agreed period of employment to 
earn the full craft rate of wages. 


Open Employment 

The great majority of disabled persons do not need 
rehabilitation or training to fit them for employment 
and are able to hold their own once they have found 
suitable work. They do, however, often need not only 
advice on the choice of work but practical help in 
finding the right job. 

The placing of disabled persons in open employ- 
ment is assisted by the provision of the Disabled 
Persons Act that employers must employ a quota of 
registered disabled persons. The ratio of disabled 
to total employees in the civilian labour force is well 
over the statutory minimum — on average nearly four 
per cent. It is clear, therefore, that the placement of 
disabled persons must be attributed mainly to the 
good offices of the D.R.O.’s and to the goodwill of 
employers and trade unions. 

The success of the scheme of resettlement in open 
employment can be judged from the large number of 
persons who have voluntarily registered as disabled — 
between 840,000 and 940,000 in recent years — and 
the high proportion of them who hold jobs in open 
industry. Excluding some eighteen to twenty thousand 
persons who can work only under special sheltered 
conditions, the percentage of unemployment among 
the remainder has usually been under six per cent. 


Sheltered Employment 

Disabled persons, capable of work of some economic 
value, may yet need special sheltered conditions of 
work. They may not be able to stand ordinary factory 
work, may require special medical care or expert 
supervision, or work too slowly to earn a normal wage. 
The Disabled Persons Act gave the Ministry of 
Labour authority to use public funds to provide 
sheltered employment for such persons through 
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voluntary undertakings, local authorities or non-profit- 
making companies formed for the purpose of pro- 
viding such employment. A company of this type 
was registered in April, 1945, as Remploy Limited. 

Remploy Limited has its own board of directors, 
appointed by the Ministry, which includes prominent 
business men, trades union officials and persons with 
particular interest and experience in resettlement of 
the disabled. Its powers are wide enough to provide 
special factories or workshops, hostels attached to 
them and facilities for home workers. A Remploy 
factory is not a rehabilitation workshop through which 
disabled persons may soon pass to ordinary employ- 
ment, though it is the policy to transfer to ordinary 
employment workers who have been sufficiently 
rehabilitated, if this can be done without any break in 
continuity. 


Problem of The Elderly 

During the present century the average span of life 
in Britain has been prolonged, while at the same time 
the general trend of the birth rate has been down- 
wards. Older persons form a rapidly increasing 
proportion of the total population and their welfare 
and ability to contribute to national well-being are 
matters of the gravest national concern. 

Retirement practices vary but, in_ general, 
compulsory retirement at a fixed age is more common 
in clerical and administrative employment than in 
manual occupations. The arrangements for National 
Insurance retirement pensions allow for flexibility in 
the age of retirement beyond the minimum pension- 
able age, in the form of higher pensions to be earned 
by remaining at work. 

Investigation has shown that many older persons 
are capable of continuing at work until a 


comparatively advanced age, sometimes on quite 
heavy jobs if it is work to which they are accustomed. 
The work most likely to be unsuitable is that which 
makes severe demands for speed and agility or 
sustained heavy muscular effort and the evidence is 
that, in later middle age, people tend to move away 
from occupations of this kind. The older person 
is at some positive advantage in jobs which require 
accuracy and attention to detail. He compares 
favourably in regularity of timekeeping, in con- 
scientious application, in experience and in judgment, 
and he may have rare value as a teacher of his craft. 
Older people are, too, probably more adaptable and 
trainable than is commonly thought. 

It is recognised that it will take time to bring 
about widespread changes in favour of the older 
worker, but there are significant and increasing 
indications of modifications of fixed retirement ages 
and age restrictions on recruitment. A few progressive 
firms have adopted special schemes for the employ- 
ment of older workers, including such workshops as 
that at Messrs. Rubery Owen Limited, where retired 
workers can work in their own time. 


The Function of Industry 

One of the most important developments is the 
growing interest of private firms in rehabilitation 
schemes for their employees. Some big organisations, 
such as Vauxhall Motors and the Austin Motor 
Company, have their own well-equipped rehabilitation 
workshops where their own industrial casualties can 
continue productive work. Other companies, with 
smaller numbers on their pay roll, have developed 
modified schemes but in all cases the emphasis is 
being placed increasingly on making rehabilitation 
as practical and down to earth as possible. 








PRODUCTION 


CONTROL IN INDUSTRY 


by F. G. S. ENGLISH, M.I.Prod.E. 


Chairman of the Institution’s Production Control Sub-Committee. 


HE news that the Joint Committee of the 

Institution and of the Institute of Cost and 
Works Accountants is to publish a report on its 
investigations into production control as practised 
in this country is welcome. The time is appropriate 
to establish production control firmly as a managerial 
function indispensable in all types of industry. 
Hitherto it has frequently been considered a function 
peculiar to engineering and even confused with 
production or method engineering; the report does 
bring out the extent of this misconception of the 
nature and value of efficient production.control. The 
report also considers the level of authority at which 
production control should operate and makes 
recommendations which will be found of particular 


value in the small and medium sized firms which 
have tended to consider it an expensive luxury, 
rather than the true money-saver which, properly 
conducted, it undoubtedly is. As the Chief Designer 
establishes the nature of the product and the Produc- 
tion Engineer establishes the method of manufacture, 
so the Production Controller ensures the completion 
of the product in the appropriate quantity and at the 
desired or scheduled time. In this way those 
responsible for operating the manufacturing processes 
are given a design, a method specification and a 
programme, the latter being the first tangible evidence 
of a Production Controller's work. In such an 
organisation it is important that the executives 
responsible for each of the four functions of design 


697 








or technical specification establishment, method 
establishment, process management and production 
control should head up to the same or similar level 
of top management. 

Productivity is a qualification of the efficiency of 
industry which can only be expressed as a ratio of 
what is produced to what is expended in resources. 
Improved productivity means more product for the 
expenditure of the same resources or the same output 
for the expenditure of less resources. While improve- 
ment in process method is making and will perhaps 
continue to make the greatest contribution towards 
improvement in productivity, nevertheless, a further 
contribution can come from the optimum use of 
available capacity and this is only possible with 
properly planned and administered production 
control. Improved productivity implies reduced costs, 
but full advantage cannot be taken of this without 
careful adjustment and reloading of capacities, 
especially in the case of the non-expanding industries. 
The adjustment and reloading, however, can only 
be made after a careful assessment of the production 
picture as a whole. The report pays particular 
attention to the works statistics required in connection 
with every aspect of this picture, and shows how they 
are to be obtained and maintained. 


Requirements of the Smaller Firm 

In particular, as indicated above, the report pays 
special attention to the production control require- 
ments of the smaller units of production which make 
up a large proportion of British industry, and where 
the problems are frequently greater than in the larger 
concerns. Compared with the long term planning 
that is possible in many of the larger flow and mass 
producing industries, the smaller concerns have almost 
to live from day to day, but with the same or even 
greater need to maintain the best possible use of 
available capacity and the keenest deliveries. It is, of 
course, not possible, when considering the smaller 
organisations to think in terms of several top level 
executives, but even if the functions are amalgamated 
with other duties there should still be a planned 
scheme of Production Control. 

Production Control must already exist in every 
producing unit, but as yet these activities are often 
not recognised as _ functions which require 
co-ordination and administrative planning of the 
highest order. It is simply a question of deciding 
what to make, where to make it, when to make it and 
ensure that it is made as planned. This may be 
accomplished by loading work and material into the 
available manufacturing processes, chasing it out at 
the finished product end and, perhaps it could be 
added, hoping for the best. Human nature being 
what it is, this more often than not results in un- 
balanced and inefficient use of available capacity and 
the financing of a higher than necessary volume of 
stock and work in progress. 

In view of the confusion which frequently arises 
due to the lack of accepted industrial terminology 
concerning production activities in all industries, it is 
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perhaps preferable to adhere to the above over- 
simplified qualifications in describing the functions 
of Production Control. 


Functions of Production Control 


What to make is ultimately expressed in a 
programme, but this can only be arrived at after 
full consideration of what is required as revealed 
by sales forecasts, market research, firm orders or a 
combination of such information. This information 
must be related to available capacity in terms of 
volume and time, after allowing for present commit- 
ments and the rate of progress of such work as is 
in hand. 

Where to make it is ultimately expressed in a 
breakdown of programme by sources of production 
and it must be decided by a consideration of 
availability of capacity, suitability of capacity and the 
economics of alternative sources. 

When to make it is ultimately expressed in 
production schedules and shop orders compiled in 
terms of process and time and issued after considera- 
tion of the cycle time of processes, balance of process 
cycle time to achieve an end product with a minimum 
of stock and work in progress and the availability 
of raw material. 

Ensuring that it is made as planned is best achieved 
by a systematic check on the progress of work which 
makes possible immediate advice of work behind 
schedule, spoiled work together with a means of 
replacement, non-availability of material together 
with means of urging, means for rearranging priorities 
as requirements change and finally, “on” and “ off” 
loading information whereby forward available 
capacity records are kept up to date. 


A Master Planning Chart 


Frequently the ideal centre piece of an efficient 
Production Control system is a master planning chart, 
which reveals both history and the forward plan in 
terms of the various process capacities appropriate to 
the particular industry. Such a chart should be as 
simple as possible without impairing its usefulness 
and is only a means to an end, the optimum use of 
available capacity and the accurate placing of forward 
load of work and establishment of delivery. The chart 
is a means of portraying the situation at any point 
in time by recording the result of bringing together 
all the information which can vary the picture. Such 
information may concern variations in capacity due 
to the adding or removal of plant, variations from 
existing plans due to delays revealed by the 
progressing system or “on” and “off” loading 
figures, variations in priorities due to changes in 
requirements and finally, the adding of new forward 
load. This, in many industries, can represent a vast 
flow of vital information. 

As the key to progress in more efficient production 
is the developing of improved materials and methods 
of manufacture, so the key to more efficient 
Production Control is in the provision of improved 











mm «@€&2e8 264.93 8©@ © CO wl 





fer- 
ons 


‘ter 
led 
pa 
ion 

of 
1it- 


ion 


ity 


ies 


le 








— 


methods of accounting for production management. 
There is a vast field open for advancement in methods 
of rapidly and accurately accounting for the move- 
ment of work in progress, recording of shop floor 
activities, recording of material and product stocks 
and the pin pointing of exceptions to a planned 
programme or production schedule. This can be 
achieved by the streamlining and simplification of 
documentation and the application of the many 
well-tried or new methods of mechanised accounting, 
the use of which must extend rapidly from the more 
usual commercial applications into the field of 
production and become the tools of the Production 
Controller. 

What sort of a person is the Production Controller ? 
He may be, more than anything else, a good 
administrator. While not necessarily a designer or 
technician, he will have a knowledge of the product 
whether it be underwear or locomotives. While not 


a producer, he will at least be capable of recognising 
the processes by which the product is made. 
While not necessarily an accountant, he will have 
some knowledge of how the statistics and returns are 
compiled and be capable of convincingly arguing 
in favour of the simple, which usually requires greater 
effort in conception than the complicated. He will 
be keen of perception and sound in appreciation, 
for he and his staff are dealing with an ever-changing 
picture. He will be capable of quietly detecting 
the best and firmly denying the impossible. He will 
be equally unimpassioned in proclaiming gloom as in 
acknowledging outstanding success. 

In short, he is an organiser with many other 
administrative qualities, and it is a challenge to 
industrialists and technical education authorities that 
many more such men are needed if Production 
Control is to take its proper place and play its full 
part in British industry. 


The report of the Joint Committee, “ Production Control and Related Works 


Statistics ”, will be available very shortly, price 5/- post free. 


> 


A reservation form 


appears in the Supplement to this issue of the Journal, and may be used to order 


copies of the Report in advance. 








CHANGES OF ADDRESS 


Members notifying Head Office of changes of 
address and/or appointment would greatly facilitate 
the work of the appropriate departments by writing 
as clearly as possible. This particularly applies to 
notifications from overseas members. 


JOURNAL BINDERS 


The Institution is now able to supply the larger 
size of binder for loose copies of the Journal. Each 
binder will take twelve Journals. 

Binders may be ordered from Head Office, price 
10/- each, post free. 


RESEARCH PUBLICATIONS 


A number of copies of the following Research 
publications are still available to members, at the 
prices stated : 


Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research and Management 10/6 


Practical Drilling Tests 21/- 
These publications may be obtained from the 
Production Engineering Research Association, 


“Staveley Lodge”, Melton Mowbray, Leics. 
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THE 1955 SCHOFIELD SCHOLARS 


S announced in the last issue of the Journal, the 

Council of the Institution have approved the 
award of two Schofield Scholarships for 1955. The 
successful candidates are Mr. R. W. Pickard, of the 
North Eastern Graduate Section, and Mr. H. S. 
Woodgate, of the London Section. 

Mr. Pickard, who matriculated at Gosforth Gram- 
mar School, served his apprenticeship with C. A. 
Parsons & Company, Ltd., Heaton. He studied engin- 
eering at Rutherford College of Technology, where 
he obtained the National Diploma and Higher 
Certificate in Electrical Engineering, and the Higher 
National Certificate in Mechanical Engineering, with 
endorsements. 

After spending some years in the Drawing Office 
at C. A. Parsons & Company, Mr. Pickard took a 
post-graduate course at King’s College, Durham 
University, to obtain a Certificate in Production 
Engineering, in 1952. At that time he was appointed 
to his present position of Technical Assistant to the 
Works Manager of the Company. 

Mr. Pickard, who will be carrying out his project 
in Germany, intends to study the manufacture of 
turbine blading and the investigation of flaws in large 
steel castings. 





Mr. Woodgate 
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Mr. Pickard 


Mr. Woodgate, who is a Process Planning Engineer 
with The Fairey Aviation Company at Hayes, 
Middlesex, will carry out his project in France, and 
will study methods of aircraft production. 

After completing his full-time education at Ash- 
ford Grammar School, Mr. Woodgate attended 
evening classes at Woodthorpe Road School, Ashford 
and gained the Royal Society of Arts Engineering 
Certificate. He subsequently attended part-time day 
clases at Twickenham Technical College, where he 
obtained the Ordinary National Certificate in Mech- 
anical Engineering (with special reference to Produc- 
tion Engineering), followed by the Higher National 
Certificate in Production Engineering, with endorse- 
ments. His association with Twickenham Technical 
College continued as a member of the part-time 
teaching staff, and of the committee of the College 
Engineering Society. 

Mr. Woodgate served a five-year apprenticeship 
with The Fairey Aviation Company as an apprentice 
toolmaker, and in 1949 become a Junior Planning 
Engineer. He was appointed to his present position 


in 1953. 

















Professor J. V. Connolly, 
Member, formerly Head ot 
the Department of Aircraft 
Economics and Production 
at the College of Aero- 
nautics, Cranfield, has been 
appointed Director of Sun- 
dridge Park Management 
Centre. 





Mr. N. A. Cullin, Member, has recently merged 
his practice as a Management Consultant with that 
of Management Engineers, Ltd., London. 


Mr. J. Milwain, Member, of Messrs. David 
Brown & Sons, Park Gear Works, Lockwood, 
Huddersfield, Past President of the Halifax Section 
of the Institution of Production Engineers, Member 
of the Section Committee since its inception and a 
past member of the Committee of the Yorkshire 
Section, is leaving this country to take up a position 
with, Messrs. David Brown Precision Equipment 
(Pty) Ltd., Birmingham Street, Industrial Sites, P.O. 
Box 540, Benoni, Transvaal, South Africa. 


Mr. L. V. Store, Member, has been appointed 
Production Manager of the Royal Ordnance Factory, 
Barnbow, Leeds. 


Mr. R. Swift, Member, has been appointed 
Managing Director of Gent & Co. Ltd., Leicester. 


Mr. R. W. Atkinson, Associate Member, has now 
been appointed Assistant Chief Planning and Produc- 


tion Engineer at Molins Machine Company Limited, 
Deptford. 


Mr. L. Baker, Associate Member, has taken up 
a new appointment with The Hamworthy Engineer- 
ing Company at Poole, Dorset. 


Mr. T. Devine, Associate Member, former!y 
Chief Technical Instructor with the Kuwait Oil Co. 
Ltd., Kuwait, Persian Gulf, is now Training Officer 
to British Oxygen Engineering Co. Ltd., Edmonton. 


Mr. G. A. T. Groombridge, Associate Member, 
has relinquished his position as Assistant to the Pro- 
duction Manager of the Garrard Engineering and 
Manufacturing Co. Ltd., Swindon (having joined this 
Company as an apprentice 14 years ago) to take up 
an appointment as Personal Assistant to the Estab- 
lishment Manager with Elliott Bros. (London) Ltd., 
Rochester. 


news of members 





Mr. V. G. J. Haden, Associate Member. has 
transferred to Head Office of Shell-Mex and B.P. 
as a Senior Engineer to give specialised technical 
service to Production Engineers in connection with 
his Company’s products. 


Mr. Peter E. Hare, Associate Member, has re- 
signed his position, as Assistant Sales Manager — 
Home Sales with T.I. Aluminium Limited, to join 
Ash & Lacy Limited, Joseph Ash & Sons Limited of 
Birmingham, and F.U. (London) Ltd. Mr. Hare 
was with T.I. for fourteen years. 


Mr. J. Kemsey-Bourne, Associate Member, has 
relinquished his position as Head of the Time Study 
and Efficiency Departments at Platts (Barton) 
Limited, Urmston, to take up the position as Head 
of the Industrial Engineering Department at the 
Manchester Factory of Colgate Palmolive Ltd. 


Mr. A. McEwan, Associate Member, formerly 
General Manager, has been appointed Managing 
Director and Deputy Chairman of the Goss Printing 
Press Company Limited, Preston. 


Mr. J. M. Martin, Associate Member, has relin- 
quished his position as Manager and Director of the 
Blackburn & Oliver Limited, Wigan, and has taken 
up an appointment with the Plessey Company 
Limited, Ilford. 


Mr. R. Mishra, Associate Member, has been 
appointed Assistant Professor in Industrial Engin- 
eering at the Indian Institute of Technology, 
Kharagpur, with effect from the 2nd July, 1955. 
From the first week of October, 1955, he will be in 
Birmingham for nine months under an Unesco 
Fellowship for higher studies and training. 


Mr. F. Mountifield, Associate Member, formerly 
Works Manager of Mervyn Instruments, Woking, is 
now Assistant General Manager of Fortiphone Ltd., 
London. 


Mr. L. J. Service, Associate Member, is now 
Head of the Engineering Department at the Technical 
College, Basingstoke. 


Mr. J. Wainwright, Associate Member, has re- 
cently taken up the position of Manager of the Press 
and Sheet Metal Department of Hovis Limited, 
Macclesfield. 


Mr. A. C. Wilson, Associate Member, late of 
Wilson & Rodger, has formed in association with 
the Power-Gas Corporation, the firm of A. C. Wilson 
& Partners Limited, London. 
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Mr. B. L. J. Hart, Associate, has relinquished his 
position as Lecturer responsible for Management 
Studies at the Nottingham & District Technical Col- 
lege and has now taken up an appointment as an 
Instructor in Production Control Factory Costing and 
Management in the Department of Work Study and 
Staff Training at the Engineering and Allied Em- 
ployers’ West of England Association, Bristol. 


Mr. W. D. Beadle, Graduate, since his return to 
the Locomotive Works Manager’s Department of the 
British Transport Commission at Darlington, has 
been appointed to the permanent staff as a Technical 
Assistant to the Works Manager. 


Mr. A. M. Craig, Graduate, has been appointed 
an Engineer III in the Inspectorate of Armaments, 


Ministry of Supply. 


Mr. B. P. Hayward, Graduate, has relinquished 
his appointment as Electrical/Electronic Develop- 
ment Engineer with the Birmingham Aluminiuin 
Casting Co. Ltd., to join the Research staff of the 
Birmingham Small Arms Co. Ltd., on electronic 
development for automation. 


Mr. F. Hooson, Graduate, has taken up an 
appointment as a Production Engineer with Dowty 
Equipment of Canada, Ltd., Ontario. 


Mr. P. Jackson, Graduate, has recently changed 
his appointment and is now Deputy Chief Engineer 
at Ceylon Cold Stores Limited, Colombo, Ceylon. 


Mr. W. Shelton, Graduate, has left the firm of 
Thomas Locker & Co. Ltd., Warrington, and has 





taken up a position with Versil Limited, Liversedge 
York, as a Development Engineer. 


Mr. E. S. Slater, Graduate, has relinquished his 
position with Wilmot Breeden Limited, to take up an 
appointment as a Development Engineer at Joseph 
Lucas (Gas Turbine Equipment) Limited. 


Mr. W. J. Spry, Graduate, has taken up an 
appointment in the Works and Production Depar:- 
ment at the Hatfield Technical College. 


Mr. Charles E. Taylor, Graduate, has joined the 
executive staff of The Shannon Co. Limited, New 
Malden, Surrey, as Chief Works Study Engineer. 


Mr. P. F. Thorpe, Graduate, has relinquished 
his position as Assistant Works Manager with Messrs. 
J. & E. Arnfield, Limited, Manchester, to take up 
an appointment as Assistant to the Technical and 
Works Director of Winget, Limited, Rochester. 


Mr. J. B. Wiseman, Graduate, has been awarded 
a King George VI Memorial Fellowship, which 
entitles him to a minimum period of one year’s study 
in the United States of America. 


PERA COUNCIL 

The following Members of the Institution have been 
elected new members of the Council of the Produc- 
tion Engineering Research Association of Great 
Britain : 

Mr. W. Armstrong, M.B.E.; Mr. L. L. Bott; Mr. 
J. O. Bowley; Mr. A. Griffiths; Mr. J. B. Stevenson. 


OBITUARY 


The Institution records with deep regret the death 
of two of its prominent members, Sir John Storey, 
immediate Past President of the Australian Council, 
and Sir Charles Bartlett, of the Luton Section. 


Sir John Storey will be best remembered as the 
driving force behind Australia’s wartime aircraft pro- 
duction programme and since the war had devoted 
himself to the advancement of Australia as a major 
industrial country. He believed strongly in the train- 
ing of young industrial executives in scientific prin- 
ciples of factory management and founded and 
became the first President of the Australian Institute 
of Management. 

In 1929 he founded National Motor Springs Pty 
Ltd., of which company and its subsidiaries he re- 
mained governing director until his death. In 1923 
he joined General Motors-Holdens Limited, becoming 
director of manufacturing, and soon after the out- 
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break of the Second World War he became director 
of the Beaufort division of the Department of Aircraft 
Production, a position he held until the end of the 
War. 


On their formation in 1949, Sir John Storey was 
appointed Chairman of two Commonwealth Govern- 
ment advisory panels—the Joint War Production 
Committee and the Immigration Advisory Committee. 
Sir John was Chairman of directors of Repco Limited, 
Overseas Corporation (Aust.) Ltd., the Bristol Aero 
Foundries Pty Co. Ltd., and a director of the Royal 
Insurance Company. He was also Vice-President of 
the Council of the Royal Melbourne Technical 
College. 


One of his closest business associates, speaking of 
him, said :- 

“He wanted Australia to have the right type of 
plant, run in the right way by the right men. He was 











engrossed with the problems and theory of manage- 
ment. He was a man unusually blessed and gifted. 
He had a remarkable mind and memory, and had the 
brain that could get right to the centre of a problem. 
He had all the courage in the world. He knew what 
he wanted, and when he went after it there was not 
much that could stop him”. 


Sir Charles Bartlett, who had been Managing 
Director of Vauxhall Motors Limited for 23 years, 
and Chairman since June 1953, retired only a few 
months ago. His connection with the motor indus- 
tries dates from the early twenties when he joined 
General Motors Limited, the London subsidiary of 
General Motors Limited, U.S.A. He became Manag- 


ing Director of that Company in 1926 and of 
Vauxhall Motors Limited in 1930. 

Since that time all his thoughts and energies were 
concentrated on the well-being of Vauxhall, and his 
unfailing belief in human nature and his great know- 
ledge of industry will long be remembered and greatly 
missed by his many friends and associates. In addition 
to his many businessactivities, Sir Charleswas a Deputy 
Lieutenant for the County of Bedfordshire, a Fellow 
of the Royal Society of Arts, President of the Royal 
Society for the Prevention of Accidents, a council 
member of the British Institute of Management, and 
a member of the Institution of Mechanical Engineers. 
He had also been recently appointed a member of the 
Eastern Electricity Board. 








Hazleton Memorial Library 





“Technical Publications”: Their Purpose, Preparation 
and Production, by C. Baker. London, Chapman ©& Hall, 
1955. 302 pages. Illustrations. Diagrams. £1 16s. Od. 


Let us take up this book and we will proceed to review 
its many pages. We will soon find that we are in a position 
where we are very bored by the Author’s verbose personal 
style. In principle, the Author’s and Publishers’ intentions 
were sound, as there is a need for a publication on the 
writing, editing and production of technical information in 
industry. However, of the 300 pages of this publication 
approximately 200 are padding and the Author repeats 
every mistake against which he warns his reader. 

Much of the information and ideas contained in the 
publication are valuable, especially the illustrations, but the 
presentation is not in an authoritative manner and the 
publication cannot be recommended to a newcomer to this 
type of work. It is a great pity that no bibliography is 
given and that standard publications are mentioned but 
lightly in the text. More emphasis on principles of proof 
correcting, bibliographical arrangements, practical sugges- 
tions for laying out articles and the like, could well have 
been incorporated and much of the irrelevant matter 
eliminated. One feels that the Author has not had sufficient 
practical experience, nor encountered enough of the difficul- 
ties experienced by newcomers to write a well worth while 
publication. 

The book will undoubtedly give those experienced in the 
work a number of new ideas, but at a price of 36/- it 
cannot be recommended to the student or the younger 
engineer. PS. 


Work Study Symposium: organised by the Institution 
of Production Engineers, South African Branch. 
Johannesburg, 1953. 38 pages. Illustrations. Diagrams. 


This is a record of the first Work Study Symposium to 
be organised in South Africa and is made up of the follow- 
ing five Papers :- 


Paper No. 1. 


“ Work Study and its Practical Applications” by V. J. 
Donnelly. 


Mr. Donnelly lays most emphasis on the necessary con- 


REVIEWS & 
ADDITIONS 





sideration of the human element and he deals very efficiently 
with this side of the matter; in fact, his full grasp of the 
essentials of the subject makes one feel certain that the 
figures he quotes on comparative productivity per man hour 
in South Africa are on the road to improvement. They are 
quoted as follows :- 


PRTONN sss es eR ee 100 
Tete TMI osccsccnsasenaiacevsuae 50 
PORN SUMO eictn sn sancnssaabnaneaeene 19 


His interesting Paper ends with a piece of revised Kipling 
which is probably worth repeating: - 


“If you can work with folk and build team spirit, 
If you can help to turn work into fun, 
If you can fill the workshop, every minute, 
With 60 seconds’ worth of distance run; 
You'll have control of most of what’s within it, 
And furthermore, you'll be a ‘“‘ Man—ager, my son.” 


Paper No. 2. 
* Motion Study & Time Study Techniques ” by Anne Shaw. 


Miss Shaw surveys the field of both constituent parts of 
the whole, now known as “ Work Study” and shows that 
neither one can stand alone, whilst it is necessary to com- 
plete fully the motion study of methods before attempting to 
measure or time the work. Remarks during the general 
discussion showed that the writer of the Paper was filling 
a very useful role in the education of the industry in the 
country, where, it was stated “ there was an extreme dearth 


of production engineers ”. 
Paper No. 3. 


“ Application of Work Study in «a Repetitive Unit” 
by B. F. Hurndall. 


This is mainly devoted to an interesting and fairly com- 
prehensive statistical approach to assessment of error to be 
reckoned with in arriving at a high per cent. of accuracy 
in work measurement as applied to the Work Study opera- 
tions on what is generally termed “ mass production”, and 
Mr. Hurndall has deduced formulae based on the standard 
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error system. 


It is an extremely interesting and useful 
Paper, but the newcomer to this field should not expect 
to get first-class results from its application unless it is allied 
to certain practical experience and results. 


Paper No. 4 


“ Application of Work Study to a Jobbing Shop” by Dr. 
G. J. B. Bos. 


In attempting to bring Work Study to the Jobbing Shop, 
it does require a great deal of courage and conviction to 
face the critics. “ Here’, they say, “it will definitely not 
work” but Dr. Bos has dealt with it by giving a compre- 
hensive description of what is known in this country as 
‘Production Control” Perhaps it may be thought by 
some that Production Control should be treated as a 
separate entity outside the generally accepted scope of 
Work Study as it is usually applied, however, he has shown 
a close alliance to each other and the Paper would prove 
useful to those anxious to infuse more efficiency into this 
type of production. 


Paper No. 5. 


“ Influence of Work Study on the Technique of Manage- 
ment” by J. B. Charles. 


Mr. Charles emphasises the possible fear on the part of 
top management and the need for “ Work Study” must 
be shown and clearly appreciated. He makes the accountant 
the advanced guard of the introduction of Work Study by 
means of cost investigation and the setting of a detailed 
budget. He points out that he must produce his results 
quickly to be effective and must think not only as a 100 
accountant, but with some engineering knowledge. Top 
management must be big enough to loose the reins and give 
subordinates free play in using the study to work out the 
fortunes of their own department, only stepping in when 
something is clearly going wrong. 

The Paper lays out very effectively the responsibilities 
and requirements necessary concerning the three executives 
chiefly involved, i.e., the works manager, the foreman and 
the accountant. 


Remarks 

This report is well worth reading by Institution members in 
the U.K. as it does give a very clear idea of the problems to 
be met in introducing the system to the shops, although, 
owing to the mixed labour used in South Africa, no doubt 
the approach to the individual may have to be somewhat 
different from our own. 

The report on the discussions which followed the reading 
of the Papers tended to show that the individual firms in 
S.A. are probably not yet fully at grips with the subject, but 
good progress is being made and it would appear that the 
Institution is doing a good job of work in organising a 
Symposium of this description. 


P.D. 


* Utilisation of Heat Resistant Alloys ” 
For Metals, Cleveland, Ohio. Cleveland, The Society, 
1954. 288 pages. Illustrations. Diagrams. £2 10s. Od. 


This is an unusual book in its conception and in its form. 
The 70th birthday of Professor White, probably the first 
American authority on the subject of high temperature 

materials, has been made the occasion for a symposium of 
eleven Papers upon this increasingly important matter. The 
result is an all-too-unusual blend of the academic and the 
practical, representing the views of the universities and of 
industry. Four of the articles are written from the point 
of view of the user, two referring to steam power plant and 
oil refinery service and two to jet aircraft use of these 
materials. Two articles are presented from the aspect of the 
steelmaker, one concentrating upon problems of production 
and fabrication and the other upon the factors governing 
the choice or data in relation to the selection of materials. 
Another article deals with the development of specifications 
to meet the stringent demands of many high temperature 
applications. These seven Papers represent very thoroughly 
the industrial side of this aspect of metallurgy. 


American Society 
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The more academic approach is presented in two Papers 
dealing respectively with the mechanisms of creep as at 
present envisaged by the metallurgist and physicist, and 
stress calculations for design under creep conditions as con- 
sidered by the engineer. 

The remaining two Papers are more general in scope 
and serve to define the properties of the many alloys which 
have been developed in relation to various high temperature 
applications. The second of these which is concerned with 
the effect of metallurgical variables upon the properties of 
heat resistant alloys, makes it very clear that much of the 
further improvement in this class of material will depend 
equally upon improved control from the melting stage on- 
wards in their manufacture and fabrication as well as in the 
development of new compositions. 

The articles are accompanied, in most cases, by very 
adequate bibliographical references and are uniformly well 
illustrated. Books on this subject are, not unnaturally in 
view of its recent growth, not very numerous and have 
tended to deal either with the fundamentals of the creep 
process or with the available data for the various standard 
materials. The present volume happily combines both 
aspects and at the same time, outlines the American approach 
to this branch of metallurgy. To the engineer who is in- 
terested in this subject and is prepared to absorb some useful 
detail in getting a general picture, this book is to be 
strongly recommended M.G.G. 


* Finishing Handbook and Directory’ London, Sawell 
Publications Ltd., for “Product Finishing’, 1955. 483 pages. 
Illustrations. 


The Finishing Handbook, which is now in its 5th edition, 
has already made a place for itself —not only as a hand- 
book—but also as a most useful Buyers’ Guide covering all 
aspects of metal finishing. 

The latest edition has certain additional features, for 
example, a thumb index which will sub-divide the book 
into the main headings. 

The subjects covered are the same as last year’s edition, 
namely : - 

Anodising; Applied Plastic Coatings; Electroplating; 
Finishes tor Non-Metals; Flock Coating; Galvanising and 
Sherardising; Marking Processes; Metal Colouring; Metal 
Spraying; Paint Finishing; Preparatory Treatments; Vacuum 
Deposition; Vitreous Enamelling. 

In the contents of the book a number of changes have 
been made by the addition of these Sections: - 

Types of Paint; Paint Application Methods; Selection of 
Painting Schemes; Finishes for Aluminium Alloy. 

The whole of the remainder has been completely revised 
and a_ glossary of finishing terms has also been included. 
The division of the index of equipment, plant and material 
into sub-divisions such as Preparatory Treatment and Plant 
and Processes for Electrolytic Polishing which corresponds 
with sections in the handbook, makes for easier reference. 

A very useful item is a special section dealing with out- 
working firms and sub-contractors, which gives the name 
of the firm under the main heading of the process but in 
addition to each entry all other processes are stated by 
using a letter code; this will certainly assist the potential 
user of this firm’s services to assess their potential. 

In summarising, one may say that the book itself provides 
some very useful technical information which would be 
handy to refer to whenever any finishing processes have to 
be considered, and with the additional information covering 
equipment, plant and materials, out-workers services, etc., 
the complete field of finishing is very well covered indeed. 


** Cams Design and Layout” by Louis Kasper. Chemical 
Publishing Co., New York, 1954. 101 pages. Diagrams. 
£1 10s. Od. 

The subject has been covered very thoroughly commenc- 
ing with an outline of the types of cams in general use and 
goes on to discuss the fundamental principles involved in 
cam design. 

There are ten chapters, each chapter dealing with a 
particular type or facet of cam or cam layout and design; 
the chapters cover :- 
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Type of cam; cam design and layout; reciprocating cams; 
rotating cams; ‘cylindrical cams; wiper cams; rocker cams 
and rolling levers; rectangular motion cams; sleeve cams; 
miscellaneous cam applications. 

It is very well illustrated, having some eighty-four dia- 
grams and sketches, though some of the diagrams are un- 
fortunately a little on the small side, the result being that 
the constructions are not very clear. 

In none of the chapters is there a fully worked out 
example, the method of attack being that of showing the 
construction of various types of cam, supplemented by a full 
description as to how it was derived. Whilst this method 
has much to commend it, it omits some very important 
points. In the chapter on rotary cams, for instance, it is 
not clearly stated why the cam design alters when the type 
of follower is changed. Similarly, in the first four chapters, 
most of the diagrams depicted could not be applied practi- 
cally, perhaps it would have been better to have included 
several fully worked practical examples. 

The remaining chapters, however, are excellent in both 
scope and layout; chapter nine in particular illustrates the 
application of various types of cams to obtain movements 
of various kinds, some of the examples shown are of unusual 
design and indicate the ingenuity which can be used to 
obtain the desired movements. 

Finally, the book concludes with a chapter on the com- 
putation of the various formulae required for the design of 
cams, these include velocity, acceleration, pressure angle, 
displacement and parmonic motion. 

Notwithstanding the omissions and criticism, this is a 
useful book, particularly when one considers the large 
amount of information in so few pages. 


** Metal Cutting Handbook.” New edition. Metal Cutting 
Tool Institute, New York, the Institute, New York, 1954. 
689 pages. Illustrated. Diagrams. £3 5s. Od. 

This is the third edition of an elementary reference book 
supplying basic nomenclature and definitions, cutting data, 
tables and hints on shop practice for most of the common 
types of cutting tools. The various dimensions for standard 
tools are in the main to U.S.A. National Standards, as are 
the steel specifications and other related data. 

The book comprises nine _ sections, excluding the 
engineering data section (which contains the usual tables 
such as trigonometrical, hardness and other conversion tables, 
gear data, etc.) and an index. Each section commences 
with nomenclature and definitions with reference tables such 
as converting feet per minute to r.p.m., which could well 
have been included in the Engineering Data section. The 
tables are followed by advice on the workshop technology 
applicable to the tool type. Whilst this is, in the main, 
useful and sound there are cases where it stops short of 
present day requirements. For example, a graph is presented 
indicating the amount of oversize commercial drills from 
*/18” to 1” diameter may be expected to cut, but the 
graph does not cover operations using drill bushes. Tables of 
tool standards are provided at the end of every section. 
Criticism can also be made of the proportions of a book 
devoted to metal cutting where three of the nine sections are 
concerned with gear hobbing, shaping and _ shaving 
respectively and yet has no section dealing with turning 
tools. 

The book is well produced with clear printing, illustrations 
and an abundance of photographs. E.C. 


“An Introduction to Cost Accounting.” Vol. 2, by 
Warwick R. Dobson Gee. London, 1954. 250 pages. 
Illustrated. Charts. £1 5s. Od. 

The Sub-title of this volume is: “ The Elements of Cost 
Accounting ’’, but at the start of his text the Author says: 
“Tt is the purpose of this, the second volume, to deal with 
the fundamentals of cost accounting”. The reader is left 
to assume that fundamentals are the same as elements, and 
that both are something different from the essentials 
mentioned in connection with volume one. Generally, 
however, the Author succeeds in making himself very clear, 
partly because of his analytical style, and partly because 
having spread his work over three volumes he is never 
cramped for space. Unfortunately, this sometimes gives 


the impression that he is labouring the obvious. For 
example, the whole chapter on “ Application and Design 
of Forms” quite fails to come alive. 

When discussing “Utilisation of the Factors of Production” 
the Author gives a formula which production engineers may 
find useful as a comparative measure of the revenue-earning 
capacity of permanent assets. The formula is:- 

P-O 
R = ——— X 100 
Cc 


When R denotes the revenue-earning capacity per cent. 
P denotes the value of the production achieved 
O denotes the cost of operation and maintenance 
C denotes the cost of the asset 

The chapter on ‘Cost Book-keeping” gives, in only 
12 pages, a quite useful explanation of things like debits 
and credits, control accounts, and ledgers, which engineers 
so often find have been taken for granted in text books 
on costing. 

A considerable portion of this volume is devoted to 
office machinery. The Author, probably wisely, treats this 
vast subject from the broad point of view of the means 
which are available for dealing with various operations (i.e., 
adding, reproducing, sorting, posting, etc.) and refuses to 
become involved in the complexities of particular machines 
or processes. However, this leaves the reader with a feeling 
that he has not quite had his money’s worth from this 
section. 

The last three chapters deal with subjects not usually 
dealt with so fully in a text book on costing, namely, ‘ ‘ The 
Cost Accounting Organisation”, “ Procedure Records and 
Manuals of Instruction”, and “Cost Audit”. C.HLS. 
“* Safety in Industry ” : an Introduction to the Protection 

of Personnel, by D. I. MacFarlane. Iliffe, for Machine 

Shop Magazine, London, 1955. 71 pages. Illustrated. 

Diagrams. 7s. 6d. 

This book is a pocket-sized edition, collating various 
articles aimed to provide information for the protection 
of personnel in industry. These articles first appeared as a 
series in ““ Machine Shop Magazine” in 1953/54, and are 
listed below : - 

Dust and Fumes. Diseases from dust particles and fumes 
are outlined, and the cleaning action of the respiratory 
passage of the body traced. Methods of dust control by 
mechanisation are discussed. 

Guarding Rotating Machinery. The danger spots are 
illustrated and discussed and the relative merits of various 
guards listed. 

Press Guards. The misuse of guards is emphasised and a 
range is surveyed from mechanical to the photo-electric 
methods. 

Dermatitis. The skin structure of the hand is described 
and the action of the disease and methods of prevention 
explained. 

Eyes. It is emphasised that the use of goggles is essential, 
and adequate first aid provided. Types and method of 
distribution of goggles are outlined. 

Ionising Radiations. X-rays and radio-active substances 
prove a great danger to personnel in industry, and their use, 
contamination and methods of protection are outlined. 

Protective Clothing. The functions, needs and types of 
protective clothing and footwear are described, and the 
protective properties of various materials given. 

Lighting. Eyestrain and psychological effect, due to bad 
lighting, amount to a decrease in productivity, and many 
improvements are suggested. 

Flooring. Floor finishes are tabulated, and their properties 
of wear, slipperiness, cleanliness, etc., are listed. 

It would be to the advantage of all employers, whose 
plants may present some industrial hazard, to study this 
booklet and also to the workers, to help encourage co- 
operation in safety matters. It will prove a helpful guide 
to safety officers, works and _ personnel managers, 
superintendents and foremen, and will serve both lecturers 
and students in the study of industrial administration. 

Legal requirements are discussed in each article, with 
special reference to the Factories Act, and it is fully 
illustrated with 70 photographs. A.G.F. 


705 





“ Text-book of Metallurgy ” 
1954, London. 560 pages. 
£1 10s. Od. 

The Author states that “the aim of this book is to 
provide a modern and thorough introduction to physical 
and process metallurgy for students of metallurgy at 
Universities and Technical Colleges”. (Reviewer's italics.) 

This aim is attained in the text, which is really suitable 
for students specialising in metallurgy as a main subject, but 
it makes heavy reading in some places for the mechanical 
or production engineer. 

The fundamental principles are dealt with in the first 
six chapters, under Crystallography; Atomic Structure; 
Binary Alloying; Constitutional Diagrams; Effects of Stress; 
and Physical Examination. The second chapter on Atomic 
Structure introduces the Zone or Band theory which is very 
advanced, and it is doubtful if this would be included in 
any syllabus for the engineer. These remarks also apply 
to the section of Chapter 4 dealing with the thermodynamics 
of phase changes, but the rest of this chapter contains a 
very comprehensive and explicit interpretation of phase 
diagrams and is illustrated by no less than forty-six figures in 
explanation. 

Chapter 5 on the Effects of Stress is most helpful, dealing 
rather clearly with slip planes, grain growth, cold working, 
strain ageing, effect of low and high temperatures on physical 
properties, and fatigue. The effect of workshop finishes on 
fatigue strength is mentioned, but it makes the production 
engineer like Oliver Twist! For instance, Table 13 lists 
the workshop finishes as “ Turned; Coarse file; Bastard file; 
Smooth emery”’, etc., without any indication of the C.L.A. 
value or other measure of the surface contour. 

Physical preparation and examination of specimens are 
explained in Chapter 6, but again the engineer's boundaries 
are exceeded by the treatment of replica techniques for the 
electron microscope, X-ray diffraction methods and the very 
recent and advanced development of electron and neutron 
diffraction. 

The following four chapters deal with “ Metal Winning ” 
in a thorough manner, although again, the Standard free 
energy theory is too elaborate for the engineer. 

Metal melting, alloying and casting in practice is the 
subject of Chapter 11 which is very clear and valuable. 

The next chapter gives a first-class account of “Mechanical 
Working and other shaping and treating processes”, although 
three highly important aspects are rather superficially sur- 
veyed. These are Impact Extrusion, Powder Metallurgy and 
Protective Coatings, which are of vital interest to the 
production engineer. 

“Testing Metals ”’ is treated in Chapter 13 in a somewhat 
brief manner which is rather excusable, since text books have 
been written on this alone. 

A valuable last chapter explains Temperature Measure- 
ments and Metallography with data, diagrams and 
descriptions of many types of pyrometer. 

Two appendices are present; the first gives a complete 
list of all elements up to Cf. Atomic No. 98, setting out 
their electron groupings; and the second gives a series of 
twenty-one Equilibrium Diagrams which are very clear and 
useful. 

Twenty-nine pages of examination questions follow with 
282 problems taken from seven examining bodies, including 
London University. They are arranged in chapter order, 
but a few simple or introductory questions, with hints on 
solutions, would be more useful and acceptable even at the 
expense of many of the other questions. 

The Author is to be complimented on the unusually large 
number of splendid diagrams and photomicrographs through- 
out the book, which make it more interesting and clarify 
many points in the text while extensive bibliographies at the 
end of each chapter make a valuable source of reference for 
further study. 

An important omission, however, is that the properties and 
treatment of individual metals are not covered. This 
addition would enhance the value of such a book, especially 
to the engineer. 

Altogether, this text book is a fine work for the specialist 
metallurgist and the interested engineer with selective dis- 
cretion would also profit from its study. W.G.A. 


» by A. R. Bailey. Macmillan, 


Illustrated. Diagrams. 
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“The Friction and Lubrication of Solids”, by F. P. 
Bowden and D. Tabor. Clarendon Press, + aia 1954. 
372 pages. Illustrated. Diagrams. £2 2s. Od. 

Drs. Bowden and Tabor are two first-class al I 
open with this remark because I feel it sums up their whole 
approach to the subject of friction. The first part of the 
book is devoted to the mechanism of friction for unlubricated 
materials. By a series of very comprehensive experiments 
the theory of welding and plastic flow is very adequately 
proved. 

From this quite logically follows a treatise on the action 
of bearing alloys, then the friction of non-metals. In this 
case, however, I agree with the Authors in so much as they 
are not too sure if the mechanism of welding and plastic 
flow can be applied in this case. 

Lubrication occupies the rest of the book, commencing 
with foundry lubrication and extreme pressure lubricants. 
Various other aspects allied to lubrication conclude the 
book, such as “‘ breakdown of lubricant films”, and finally, 
“the nature of metallic wear”, which takes into account all 
the previous work. 

I rather feel that the chapter on “The mechanism of 
sliding on ice and snow” is put there to show that the 
Authors are young in heart as well as mind 

This book is a very important work in the field of 
friction and can form the basis of any deep study on the 
subject. Drs. Bowden and Tabor have obviously given many 
years to this work, and they are men of very high standing 
in the scientific world. 

I, personally, found the book made very pleasant reading— 
a very unusual feature for the results of fundamental 
research. 

Besides being a classic in its field, I feel that “ Friction 
and Lubrication of Solids”’ is excellent material for students, 
because it shows them (1) how to conduct experiments; 
(2) how to carry out research; and (3) how to “ put over” 
the results. 

I can thoroughly recommend this to any engineer who 
wishes to put some of his basic knowledge on a sound 
footing. R.E. 


“ Operations Research for management” by Joseph F, 
McCloskey and Florence N. Trefethen. Baltimore, Johns 
Hopkins Press, 1954. 434 pages. Illustrated. Diagrams. 
£3 Os. Od. 

To those who are familiar with its purpose and scope, 
Operations Research needs no explanation or justification. 
A brief introduction to the subject may, however, be of 
value here. 

It has grown from Operational Research as practised 
first in Britain, but closely followed by U.S.A. during the 
last War, and which provided Allied leaders “with the 
bases for making such decisions as would hasten 
victory”. If this phrase is converted into “ civilian language 
applicable to industry and commerce, the non-military aspect 
of operations research becomes clear. 

If results of any value are to be obtained, piece-meal 
investigation will not suffice. Research is made into the 
operations of the whole organisation, and by application 
of the newest techniques of creative team research, aims to 
solve complex operational problems. Inevitably this takes 
more time than most other management study methods, and 
tends to consider new courses of action. 

For success, two conditions must be met both by the 
research team and management, namely, communication and 
confidence. For qood communication, the team must have 
access to all required information, and must be able to 
understand that information. Equally it must be able to 
present its reports in language understandable by manage- 
ment, who in its turn must have faith in the team and be 
willing to grasp the fundamentals of the methods employed. 

Confidence can only result from good communication. 
Babel follows not only confusion of tongues, but confusion 
of understanding also. 

Operations Research does not provide a plan, but only 
a recommendation for action. It is here described as “ the 
prediction and comparison of the values, effectiveness and 
costs of a set of proposed alternative courses of action 
involving man-machine systems ” 











“Operations Research for Management” is itself an ex- 
ample of good teamwork, having been prepared from 
lectures given in 1952 at a seminar at The John Hopkin’s 
University, Baltimore. It is arranged in three main parts; 
General — Methodology —Case Histories. The first part 
prepares the ground for a true understanding of the subject 
by giving the historical background, by a consideration of 
operations research as a profession and as a science, and 
finally by reviewing the necessary organisation and sound 
relationship with the existing profession of Management 
Consultancy. 

Part II — Methodology — describes some of the principles 
and theories most commonly applied. Although explained as 
clearly and simply as possible, much of this part is quite 
difficult to grasp. However, the text is well supported by 
charts and diagrams, and anyone of normal intelligence 
can understand the basic theory without struggling to com- 
prehend the more difficult of the mathermatical proofs. 

The Authors claim that this book is addressed primarily 
to management, and if this is so, without doubt the Case 
Histories given in Part III are the most valuable part cf 
the whole work. They are practical, clearly explained and 
interesting. They bring the theory into the light of every- 
day experience, and go far to make all things plain to the 
ordinary reader. 

The mathematician, the statistician and the like will take 
it in their stride. The manager, and anyone else wanting !o 
know what it is all about, will learn much from a careful 
reading of the first and third parts, with such dipping into 
the methodology as they can tackle. J.E. 


Plant Maintenance and Engineering Conference, No. 5. 
Chicago, 1954. Techniques of Plant Maintenance and 
Engineering . . . Proceedings of the Technical Sessi 
held . . . with the . . . National Plant Maintenance 
and Engineering Show. New York, Clapp ©& Poliak, 
1954. 291 pages. Diagrams. £3 10s. Od. 


This is a summary of the prospectus of the Fifth Plant 
Maintenance and Engineering Conference held concurrently 
with the 1954 American National Plant Maintenance and 
Engineering show in Chicago. It includes twelve prepared 
Papers, together with the complete transcript of questions 
and answers that followed, also the summaries of twenty 
round-table discussions. 

This is a well-presented volume, nicely bound, with 
diagrams and chart clearly presented. It is more on the 
lines of a reference volume, being quite lengthy — 291 pages 
11” X 8” — but is a volume from which practically all lines 
of action can be extracted. The questions reported after the 
Paper, and during the round-table discussions, include all 
types of thought, and for any management or maintenance 
personnel this would be a very interesting book to have 
handy, as it certainly performs its intention of highlighting 
the problems of plant and personnel maintenance, and 
provides much basic information for further study and 
development. 

A review of the general sections is as follows :- 
Planning and Scheduling Maintenance Work — This 1s 
generally in character and gives examples of the methods 
used in two American plants employing 150 and 1,100. 
Preventative Maintenance — The general trends are given, 
and interesting points are raised with regard to the pro- 
portion of maintenance to production personnel, together 
with arguments, for and against, the use of preventive 
and/or breakdown maintenance. 

Training of Personnel for Maintenance Work — This 
Section effectively covers the selection, training, and pro- 
motion of personnel for maintenance work. 

Organising People, Policies and Procedure for effective 
Maintenance — This deals with the method used by a large 
chemical plant, and covers the varied conditions between 
American practice and British, regarding the attitude of 
unions to this problem. 

Maintenance by Area compared with Centralised 
Maintenance — The controversial point of centralised 
maintenance, as against local maintenance is outlined. 
Sanitation — This Section shows that sanitation is a function 
of plant maintenance, covering insect and rodent control, 
occupational dermatitis, etc., and deals quite effectively with 





a subject that has a tendency to be brushed aside by 
management, and there are some illuminating and effective 
charts and tables setting this out. 

Work Measurement, Work Standards and Incentives—This 
gives general lines that can be followed to apply the general 
rules of time and motion study to plant maintenance. It 
also provides a summary of basic reasoning for management, 
concerned with the economical usage of maintenance 
personnel. 

Getting Plant Management agreed on a Maintenance 
Programme — This clearly illustrates that many firms regard 
maintenance as a poor relation, and are prepared to give 
very little time to the study of it, and the minimum amount 
of cash. Various lines are outlined to allow maintenance 
personnel to sell it to their management. 

The Problems of Handling Maintenance Labour — This 
covers the different problems met with in America with 
regard to craftsmen and unions, and provides interesting 
information for comparison with British conditions, together 
with the American management approach to labour. 
Corrosion Control and Prevention — Practically all known 
forms of corrosion are outlined, together with a_ brief 
synopsis of the methods of prevention. 

Hospitals, Medical Departments and First Aid Rooms 
—tThis covers hospital maintenance, including its equipment, 
and generally outlines method of Factory Hospital 
organisation. 

Waste Disposal Problems and Solutions -— Covers very 
briefly the general methods of waste disposal and provides 
some figures from an American Chemical company of costs 
of various types of disposal. 

The round-table discussions cover aspects of maintenance 
for subjects under the following headings:- 

Inspection and Upkeep of Electrical Systems; Electronic 
Control Equipment; Handling Equipment and Methods of 
Handling; Lighting Equipment; Lubrication; Maintenance 
Stores and Storekeeping; Mechanical Service Equipment; 
Plant Buildings; Power Plant Equipment; Chemical Plant; 
Breweries and Distilleries; Food Processing and Packaging 
Plants; Paper Mills and Paper Product Plants; Petroleum 
Refining Plants; Sheet Metal Plants; Steel Mills and 
Textile Mills. S.D. 


OTHER ADDITIONS 


MEASURING INSTRUMENTS, ELECTRONIC 
Banner, E. H. W. ‘“* Electronic measuring instruments.” 
London, Chapman & Hall. 395 pages. Diagrams. 
£2 5s. Od. 

INDUSTRIAL PSYCHOLOGY 
Ling, Thomas M. “ Mental health and human relations 
in industry.” London, H. K. Lewis, 1954. 265 pages. 
£1 1s. Od. 


JOB EVALUATION 


Otis, Jay L., and Leukart, R. H. Job evaluation: a 
basis for sound wage administration.” 2nd ed. N.Y., 
Prentice-Hall, 1954. 532 pages. £2 12s. Od. 


APPLIED SCIENCE 
Singer, Charles, and other eds. ‘ A history of tech- 
nology,” ed. by Charles Singer, E. J. Holmyard, |and| 
A. R. Hall. Vol. 1, From earliest times to the fall of 
ancient empires. Oxford, Clarendon Press, 1954. 827 
pages. Illustrations. Diagrams. £7 7s. Od. 
CORROSION 
Organisation for European Economic Co-operation, Paris, 
*- Corrosion: problems and prevention in the chemical 
and petro-chemical industries in the U.S.A.” Paris, the 


Organisation, 1954. 129 pages. (Technical Assistance 
Mission, No. 130.) 

ELECTROPLATING 
Molloy, E., ed. “ Electroplating and corrosion preven- 


tion.” London, Newnes, 1954. 278 pages. Illustrated. 


Diagrams. 18/- 

TOOL ROOM PRACTICE 
Benson, Elmer B. “ Elementary tool design.” 
Ill., Charles A. Bennet Co., Inc., 1954. 
Illustrated. Diagrams. £1 18s. Od. 
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A Hit or miss methods are of little use in modern technical research. 
The objective must be kept steadily in sight and all efforts directed 


to that end. 


Take for instance the investigation into alloys of high-purity zinc 










which was begun with the express purpose of finding the 
best zinc alloys for die casting. The result was 


MAZAK. 


MIAZAIS 


Available in 1 ton pallets to ensure safety and ease in handling 


Research is continuously maintained to ensure 
that the best die castings alloy 


will always be MAZAK. 





(fuveniar, Sucrre ) 


U.K. MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.4 


When replying to advertisements please mention the Journal 








XXVili 


The Institution of Production Engineers Journal 






a? 2s 


© zmmedmte delweiy j 
@ at teduced pirces ~ 
© complete tange of 6136). 


<2 - 2d 
ase 









WAY ROWN OD O'LSS BRA 


SPEEDICUT WORKS, CARLISLE STREET EAST, 


SHEDS TELO MMBEN COND 








The 











The Institution of Production Engineers Journal 

















No bottleneck here!.... 
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‘Bottlenecks’ disrupt production and increase costs. This 5 kW ‘ENGLISH ELECTRIC’ 
induction heater installed at the Drayton Regulator and Instrument Co. Ltd., keeps 
numerous operatives fully employed making up thermostat assemblies for the heater 
to braze. There’s no bottleneck here! 

The 5 kW model is only one of the range of ‘ENGLISH ELECTRIC’ induction heaters. Our 
application section is fully equipped to help solve your heating problem and to discuss 





all matters concerning R.F. heating. Advice and consultation is freely available. 


"ENGLISH ELECTRIC 


| induction heaters 











a 


THE ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


Industrial Electronics Department P, Kidsgrove, Stoke-on-Trent, Staffordshire 





WORKS: STAFFORD -* PRESTON ° RUGBY ° BRADFORD ° LIVERPOOL ° ACCRINGTON 





EIH.8AH4 





When replying to advertisements please mention the Journal 
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AUTOMATION 


Asquith Unit Head Machines are 
designed for horizontal, vertical, 
right or left-hand mounting. They 
can be arranged to meet a variety 
of multi-way drilling, tapping, 
boring and reaming  require- 
ments, the cycle cf operations 
being completely automatic. 
Economy of modification to meet 
changes in design is one of the 
features of these Asquith Units. 


WILLIAM ASQUITH LIMITED 


HALIFAX * “© ENGLAND 


9? 7) eee 
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es | ; ; Above Drilling and 

> ' Tapping Hypoid Hous- 

\ ’ = - ings for the Standard 

ine gh ’ = Vanguard on Asquith 

< _— 2 '* Vertical Unit Head 

= Machines. 
> ae Below: Drilling and 


Tapping Centre Hous- 
ings for the Furguson 
Tractor on Asquith 
Horizontal Unit Head 
Machines. 





Photographs by courtesy 
of The Standard Motor 
Co., Ltd., COVENTRY. 


Sales & Service for... DRUMMON D-ASQUITH . . « ‘he British Isles 
DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
*Phone: Midland 3431! (7 lines) Also at LONDON: ’Phone Trafalgar 7224 (3 lines) and GLASGOW: ’Phone Central 3411 
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MAXIMATICS. 
























X a 


helping to break \ \ 
production records © 
in the Motor Industry 


MAXIMATIC Multi-Tool Production 
Lathes are to be found in their hun- 
dreds in Britain’s automobile factories. 
The output record of the industry is 
sufficient testimony to their capacity for 
continuous, fast, accurate production. 


MAXIMATICS are simple to operate and, in many 
cases, as in the example below, one operator 
can easily take charge of three Machines. 


BUILT BY 


DRUMMOND BROS LTD 


GUILDFORD - ENGLAND 


Drummond Maxima- 
tics turning crankshaft 
journals and __ pins. 
Photographs by 
courtesy of Morris 
Motors Ltd., Engines 
Factory, Coventry 


Sales and Service for... DRUM MON D-ASQU MD... the British Isles 


DRUMMOND-ASQUITH (SALES) LTO., KING EOWARD HOUSE, NEW ST.. BIRMINGHAM 
*Phone: Midland 343! (7 Lines) Also at LONDON: ’Phone: Trafalgar 7224 (3 lines) and GLASGOW: ’Phone Central 3411 
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Sales & Service for... DRUMMOND-ASQUITH 


ATTACHMENT 1/2 


Indexing centres attachment 
with 180 degree radial move- 
ment for spurs, spiral bevel or 
worm gears. 


Simple centre attachment for 
spur gears integral with shaft 
or on arbors. Maximum 
height !2in. 


ATTACHMENT 1/2! 


With special equipment for 
worm testing. Spiral gears with 
axes at 90 degrees can also be 
tested. 








DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
Also at LONDON, ’Phone: Trafalgar 7224 (3 lines). GLASGOW, *Phone: Central 341 


*Phene: Midland 3431 (7 lines) 
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e 
COO) proovction GEAR TESTER 


CENTRE DISTANCE 
ne PITCH LINE CONCENTRICITY 


a TOOTH FORM REGULARITY 


This versatile equipment provides a quick and accurate 
means of testing straight cut gears, spurs, bevels, worms 
and worm wheels, and it is also useful for checking the 
run-out of blanks before cutting. 


Two saddles, mounted in hardened steel guide ways 
carry the gears to be checked. One saddle is clamped in 
position, and the other ‘floats’ on steel balls and is kept 
in contact by spring pressure. Any movement of this 
saddle caused by irregularities in the gears as they roll 
together, is recorded on the dial indicator, the plunger 
of which bears on the floating saddle. 


Attachments are available for accommodating various 
types of gears, and 
a vernier scale is pro- 
vided for checking and 
setting centre distance. 
Maximum capacity is 
10in. diameter. 


Write for a catalogue 
now, and get full details. 








. . . the British Isles 
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When it comes to WELDING 


Fusarc makes a 
Weld of Difference 


Take a bit of Fusarc electrode apart. You'll find 
the flux is held around the core by an open mesh of eight 
spiral wires. You won’t find this construction in any 
other electrode. It’s a patented feature of Fusarc electrodes 
and it took years of experience to evolve. 


This patent mesh holds just the right amount of flux around 
the core, and gives the electrode a circular cross section, 
ensuring easy feeding at maximum speeds and perfect transfer 
of current. So with Fusarc electrodes you get faster welding. 


Fusarc Continuous Patented Electrodes are high-temperature 
baked to ensure crack free welds—and are despatched to 
you fresh in airtight drums. Small wonder Fusarc Electrodes 
are approved and used all over the world by hundreds of users. 


And the wide range of patented Fusarc Electrodes in only one 
aspect of our specialisation in the principal automatic arc 
welding processes: open arc and submerged arc. We supply 

the welding equipment, the manipulators, the 
experience and the service—further 

information on any or 

all of them is available 
on request. 


This comprehensive welding service combines the team 
work of The Quasi-Arc Co. Limited (including the 
famous Sigma welding process) plus Fusarc Limited 
which incorporates Unionmelt—the world renowned 
submerged arc process. 


Come to QUASI-ARC . 


QUASI-ARC LIMITED «+: BILSTON * STAFFORDSHIRE 
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THE 
HEENAN WU MARLEY 
manufactured by 


buildings 


@ Un 


@ Low height, suitable for confined spaces 
bution 


@ Reduced costs of electric current 
Y @ Easier blend 


@ Low fan power 


gg 


@ Gravity-flow non-clog water distri- 
@ Easy installation due to self-contained 


@ Quiet running 
@ Simplicity of design 
@ Easy access and maintenance 


@ Low 
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HEENAN & FROUDE LTD WORCESTER ENGLAND 
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No. 47V VERTICAL MILL 
48" x 16" x 23" 


A powerfal, rigid machine for heavy and light milling using positive 
and negative rake cutters. 


All speeds, feeds and adjustments are controlled from the working 
position. 


24” circular table with self-contained motor drive can be supplied. 


FULL PARTICULARS ON REQUEST FROM: 
HEAD WORKS. ’Phone: 88781 


ALFRED HERBERT LTD °* COVENTRY 
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‘FESCOL’-ised 26 years ago 





These high lift pump plungers—still in excellent condition — were 
*“*FESCOL”’-ised in Nickel for the Southampton Corporation Water- 
works in 1929. The owners state that packings 
continue to last for five years before replacement 
is necessary ! 


<a 













An Illustrated Record of Sustained Efficiency in 
Hydraulic Engineering. Please write for a free copy. 





By having ram surfaces and pump plungers ‘“* FESCOL”-ised, operators of 
hydraulic machinery can make considerable savings in both time and money. 
This process consists of the electro-chemical deposition of a hard, smooth sur- 
face of nickel or chromium, which is subsequently machined to size. Entirely 
eliminating corrosion and giving high resistance to wear, *‘ FESCOL”-ising 
extends the efficient life of new machinery and ‘salvages’ worn or corroded parts, 
often at a fraction of replacement cost. Big savings are also made in maintenance 
costs and production time, because packings so seldom need replacing. 


FESCOL LIMITED - North Road - London - N.7 


Scottish Works: PORT GLASGOW, Industrial Estate - Northern Works: HUDDERSFIELD, Leeds Road 
Midlands Works: BROWNHILLS, STAFFS., Chase Road 
ESTABLISHED 1920 Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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Capstan & Combination Turret Lathes 































Electro Magnetic 
Spindle Speed 
“Preselector.” 





Single Lever Preselector gives 12 spindle 
speeds. 


Hardened and Ground Gears. 
Built-in Spindle Brake. 
Hardened and Ground Ways. 


++ + 


Please call and Air operated Exter- 
see these machines nal Collet Chuck. 
demonstrated. Raia 

‘- 





Sma : 
Hydro Copying 
Attachment 





Model RS50/200 
EX STOCK 



















International SPECIFICATION: 
= Machine . ‘ RS50/200 RBS50/200 
Max. Bar Size with: 
he Vat a Internal Collet 1%” dia. 1%” dia. 
> Exhibition External Collet 2” 2” 
Centre Height 8}” 81” 
June 22—July 6, 1956. Max. Swing over Bed 19” 19” 
Olympia, London. Grand Spindle Speeds (12) 452000 45-2000 r.p.m. 
Hall Stand Nos. 45 & 61. or 32-1400 or 32-1400 r.p.m. 











Our showrooms are only a few 
minutes from London Airport. 








Nanttiune Sel Conparny Limntted 










Model RB50/200 
aL SL ee enim EX STOCK 
Phone FELTHAM 4266 Cables & Grams SHIPMENTS, FELTHAM 
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The 10” Bench Grinder 





POWER AT YOUR FINGERTIPS... 


To step up output without increasing your production costs . . 

Black & Decker offer you the choice of four dependable 
Bench Grinders . . . sturdy adaptable tools that give you 
better buffing . . . more efficient wire wheel brushing . . . faster 


‘run-of-shop’ grinding and tool sharpening. Productivity 





The 6" Standard Bench Grinder a neat, . ; 
compact powerful tool. poe _ demands B&D grinders, they are designed for constant use 


All models in the range can be fitted with 
extension spindle & rag buff and all can be 


pedestal mounted. range which includes Drills, Sanders, Saws, Vitrifiers, etc. 


on a variety of jobs, they are part of the world famous B&D 





Quicker and Better with 


Blacks Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 









BLACK & DECKER LTD: HARMONDSWORTH * MIDDLESEX 


TOWSON, USA * TORONTO, CANADA °* SYDNEY, AUSTRALIA * MEXICO, D.F SAO PAULO, BRASIL 
Smee’s 5/53 
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Wiedemann lant! 


for Production ophe 


prutish 
Built 





Type RA - 41 P Power-Operated 


(Illustration shows Press fitted with 
pantograph type table) 


ON ra a 
Number of Stations ... ... 16 to 20 
Maximum punch diameter ... ... zy 


Type R _ 41 P Power-Operated 


(Illustration shows Press fitted with 
Standard Gauge Attachment) 





Depth of throat pete. wae een cee a 
Number of Stations... ... 16 to 20 
Maximum punch diameter... 34’ 


T 


v7 o@ ¢ 


PUNC 





TYPE 


R.2 
R.4 








| TYPE 


R.7 


lp ; 
Type R a 7 Power-Operated 


(Illustration shows Press fitted with a Direct ; bo 












Measuring Gauge Table 60’ x 120’ capacity) 

Capacity... ... sco soe coo evo 160,000 Ibs. 

3 COOPER CF CRTORE 2.0 ase ccs ans eve 60” i 
Send for Detailed Catalogues Number of Stations ... se see ove 32 
Maximum punch size ... .. se «. 6”x6” 





BRITISH-BUILT TO THE ORDER OF 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W. 14} 


Telephone WESTERN 8077 (8 lines) Telegrams ' ACCURATOOL HAMMER LONDO 











Power TURRET PUNCH PRESSES 
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ophort-Run Work 


ed 
with 
28” 


to 20 
34" 


with 


28” 
o 20 
34 





Type R 4 Hand-Operated 
with pedestal (Illustration shows 
gauge attachment) 


Depth of throat... ... 24” 
Number of Stations — 12 
Maximum Punch diameter 24” 


PUNCHING CAPACITIES 





MMMM ddd 





Type R a 2 Hand-Operated for 


bench mounting 


Depth of throat saa). eee vous 12” 
Number of Stations... ...  ... 12 
Maximum punch diameter _... 24” 
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Send details of your workpieces and 
we will gladly submit production 
times for comparison with your exist- 
ing methods. 








TYPE 


Up to '/ie" thick M.S.—2.%" dia. 
Up to %" thick M.S.—1.%" dia. 
Up to %6" thick M.S.— 2" dia. 











TYPE 








TYPE 


R.41P 
RA.41P 


4” dia. hole in 4" thick Mild Steel 


6" dia. or 6” x 6” square in Y%” thick Mild Steel with sheared punches. 





Up to Ae” thick M.S.—3.¥%" dia. 
Up to Ye" thick M.S.—2” dia. 
Up to Vig" thick M.S.—1./6"dia 
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an addition to the SNOW range of surface grinders 


the PP.96 precision surface and slideway grinding machine 





LONDON: 


This range is built to Customers’ requirements. 
The Model PP.96 illustrated above has a 

work capacity 96” x 36” x 36”. 

Additional vertical spindle wheelheads carrying 
cup grinding wheels can be supplied 


when required. 


58 Victoria Street, S.W.1. * BIRMINGHAM: 


‘suo, 


& CO.,LTD 
Machine Tool Makers — 
STANLEY ST. | 
SHEFFIELD 3 


Daimler House 


Paradise Stree? 
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“f you want to know something about 
BORING € TURNING MILLS... 
























SEE YOUR 
COMPETITORS / 


== > « 


If your business requires the boring and turning of medium to large castings and forgings 
or similar components, and you do not use Webster and Bennett Boring Mills, it’s highly 
probable your competitors do. 


In that case, they'll be getting the benefit of lower overheads, because on the bases of 
capital costs and running costs there are no other machines quite as economical. 


Powered for carbide tooling and high metal removal rates; centralised hydraulic controls 
for operating convenience; easy reservicing when necessary assisted 
by unit construction; self-compensating clutches obviating frequent 
adjustment for wear, are some of the outstanding features of these 
machines. 









Add to this the fact that they are probably the most reasonably 
priced machines of their kind, and the reasons for their increasing 
demand become clear. 


t Wa Fn e : a Wa 
ee ; : | 
Y } - : 
' ‘ 


The illustration shows one of the battery 
of Webster and Bennett Boring Mills 
installed in the London Works of 
Dewrance & Co. Ltd., facing, turning, 
boring and screwing 5” valve bodies in 
a floor to floor time of 66 minutes. 


WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 


When replying to advertisements please mention the Journal 
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‘English Electric’ Canberra 
(Photograph by permission) 


Churehilll 


By their ability to maintain low limits 
and fast production rates CHURCHILL 
Precision Grinders make an important 
contribution to the outstanding achieve- 
ments of the British Aircraft Industry. 


Illustrated here is the CHURCHILL 
Model ‘ BW’ 10” 36” Plain Grinding 
Machine which can be supplied as a 
non-automatic or a fully automatic 
Plain Grinder. 





THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER 
Export Sales Organisation: Associated British Machine Tool Makers Ltd. 

London, Branches and Agents. 

Home Selling Agents: Charles Churchill & Co. Ltd.. Birmingham and, 

Branches. 





PRECISION plus PRODUCTION 
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Fot Maximum Fieduction 


= N°7 COMBINATION — 
_ TURRET LATHE 









40 Ton Tensile Steel g 



















































































Forging, En.8. Forging, En.8. 
Tungsten Carbide Cutting FITTED WITH 12° TUDOR CHUCK Tungsten Carbide Cutting 
Tools. Tools. 

ant h- Tool Position Spindle | Surface | Feed hb 
/ F B ee Hex Turret|Crow ie Speed lee vor Min ours F | 
Part No. 1 | A 
Chuck onA - - - -_ — — _ — — $8780u 
<<. Face End Size Bore and Chamfer B-+ 3 | s +e 416 | 620 133 5-778: = 
KIA Th Screw Cut 43” dia. x vem ss 1. (5 ante) | — i R Rea 416 | 475 | 14 = 
s Remove - ~_ — | — — — = ea = 
= 
' Part No. 2 | 
of Chuck Internally at A - - — _ — — | — 
: Finish Turn 53” dia., Chamfer B and. 
Face End - - - . a © | oe 416 640 | 133 B 
ya Turn 5-78" dia. - | — |$T3 | 416 | 640 | 133 Bf 4 
La Screw Cut 52” dia. xT PLL (5 cuts) | — |ST4/| 416 | 640 | 14 
Part No.1 Remove : = a ee ee eR. Part No. 2 
Floor to Floor Time: = LOCKING NUT SCREWED RING _—‘Fleor to Floor Time: 
24 minutes 24 minutes 
Capacity : 
2% in. dia. hole 


through spindle. 
16t in. dia. swing 


over stainless steel 
bed covers. 


Spindle : 
wa Mounted in ball and 
roller bearings. 


Powerful metal-to- 


OUR COMPLETE RANGE INCLUDES CAPSTAN 4 metal anche clutches 
AND TURRET LATHES WITH CAPACITIES UP TO = me sttransmit power 
35 in. SWING OVER BED AND 8} in. DIA. HOLE 

throu 
THROUGH SPINDLE. hrough ground gears 


Full details on request 


H.W. WAR » ae od © Fe a gb 


SELLY OAK ~~} BIRMINGHAM 29 


TELEPHONE . 4 SELLY OAK 1131 
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do you 
machine work like 
















this in small 
batches ? 


EN fe eeleyeleyo) (eles dole} oh Abele mil ail-m eit! 


improve your production 


* 
turning highspeed screwcutting anda __ 
profile cerlagng standard centre lathe all in one machine 


JOHN LANG & SONS LTD. 


JOHNSTONE 


He}, iele), Beli ale aa 


RENFREWSHIRE 


ASSOCIATED BRITISH MACHINE TOOL MAKERS LTD. 
17 GROSVENOR GARDENS, S.W.1I. 
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write 
for booklet M.C.I. 








for further 





Particulars 
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XLvi The Institution of Production Engineers Journal 


























BULKY CONTROL GEAR how to get 
— rid of these 


headaches 
in your plant 


w 


Simply install Lang Pneumatic Control 
Equipment. It has widely variable appli- 
cation based on standard components to 
all kinds of machinery; it effects precision 
control overcomplex sequence operations; 
it enables the utmost use to be made of 
unskilled labour; and it is constructed of 
non-corrodible parts which give long life 
under heavy, continuous duties. 

Manually controlled production 
machinery inevitably results in rejects 
which reflect human error and inefficient 
times—no matter how good the operator. 

Over 700 leading industrial concerns 
in this country are using Lang Pneumatic 
Control Equipment on a wide variety of 
precision machinery and _ industrial 
functions. 














A COMPLETE VERSATILE SERVICE 


CO 


Fe 


35 stop valves of this type 
were produced under 
Lang control against 10 
under the former manual 
operation. 























\ 


“LANG PNEUMATIC LTD 


VICTOR¥Y WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 25221:2°3 
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A new force 





in the press shop 


menge 


HYDRAULIC 
PRESS BRAKES 





© 












For almost every type of sheet metal forming, MENGELE Hydraulic Press Brakes have 
established a foremost place among power presses. Safe, fast and economical for 
accurate folding, bending, drawing, blanking, perforating, shearing and special shaping, 
these heavy-duty presses are instantly adjustable to the material handled. Ram is 

exactly parallel with bed, even under load, allowing several operations in one stroke. 

| Ram speed and stroke are fully controlled. Write for illustrated booklet (ME/3) giving 
details of models from §0 to 1000 tons. 


cove acenrs im rae sarin sues PPM TAS 


SIDNEY G. JONES LTD - 8 Balham Hill - London - SWI2 - Telephone: BATtersea 3246 
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WHY DO 


TB 


NOZZLES OUTLAST 
THEM ALL ? 
















Because the Carbon Tetra Boride 

lining is so far as we know 

the hardest man-made material 
commercially produced. 








Its resistance to abrasion, erosion and 


chemical action is greater than : \ 


Glostics Ltd 


AGENTS - IMPREGNATED DIAMOND PRODUCTS LTD 


TUFFLEY CRESCENT - GLOUCESTER 








ournal 
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higher speed 


























and longer 


life 


Jessop-Saville high speed steel Toolbits and 
Butt-Welded tools are the products of 
many years research and experiment and of 

wide experience in the manufacture 

and use of cutting tools. 

Over 70,000 Toolbits in 72 different 
standard sizes are held in stock 
sto meet all requirements. 

Butt-Welded tools are available 
in ¢g standard shapes and in 
1¢ shank sizes, each 
selected as being best 
suited for a particular 
type of machining. 
Full details and 
illustrated literature 
available on 


request ° 


Arkweid & Triumphweld #/¢H SPEED STEEL 
BUTT-WELDED TOOLS 


Jessop Saville 











WM JESSOP & SONS LID } |] SAVILLE & CO LID 


BRIGHTSIDE WORKS SHEFFIELD TRIUMPH WORKS SHEFFIELD 


Enquiries to: SMALL TOOL WORKS PORTLAND STREET SHEFFIELD 6 
1$13 


When replying to advertisements please mention the Journal 
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1. Insert shank of bush in hole 
in the metal sheet. 

2. Rivet by closing down flush 

with a hammer. 
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This type has a blind hole 
suitable for attachments 
to tanks. 


“We've found a better hole...” 


Remember the Bruce Bairnsfather cartoon from War I.. . If you knows of a better’ ole, go toit. G.K.N’s 
Hank Rivet Bush, is roughly speaking, a portable hole: it provides a deep tapped hole in thin sheet. 
The illustrations (not, alas, by Mr. Bairnsfather) show how. There are several versions: for thin metal 


sheets, for thicker ones, for tanks and casings, for plastics, asbestos and plywood. There’s your ' 


GHKGN 


‘HANK’ RIVET BUSH 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 
SCREW DIVISION, BOX 24, HEATH STREET, BIRMINGHAM, 18 


Hank Rivet Bush: go to it. 
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NEVEN 
Lite OUL 
TOOLS 














cut, drill 


CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ, STONE, GRANITE 


MINERALS, SLATE, SHELL, REFRACTORIES AND ALL HARD METALS 


IMPREGNATED DIAMOND PRODUCTS LID-GLOUCESTER 





Telephone 21164-Telegrams-Impreg- Gloucester. 


When replying to advertisements please mention the Journal 
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Oldbury (where Accles & Pollock live) is usually 
a considerable distance from places a long way off. 
To overcome this trouble, Accles & Pollock have 
knowledgeable technical people spread about the 
country ready to travel to wherever their services 
are needed. That may not be unique in itself but 





Accles & Pollock’s experience in tube making and 
tube manipulation definitely is. It has saved a lot of 
people a lot of money, time and trouble. 


Do you hnow This is where you can find Accles & Pollock: 


OLDBURY BIRMINGHAM 
, LONDON: The Adelphi, John Adam Street, W.C.2. 

Accles on Pollock MANCHESTER: Century House, St. Peter’s Square, 2. 
READING: Oxford Street Chambers, Oxford Rd. 


travel about BRISTOL: 3 St. James’s Parade, Horsefair, 1. 


GLASGOW: 26 Blythswood Square. 


in stee / tu bes 2 LEEDS: 5 East Parade, 1. 


NOTTINGHAM: 11 Park Row. 





Accles & Pollock Lid + Oldbury - Birmingham + A @ Company - Makers and manipulators of precision tubes in plain carbon, alloy and stainless steels, and other metals, 


TBW/152 
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8” x 24” Surface Grinder 


No. | Centreless Grinder 


SURFACE GRINDERS 
(Reciprocating table type) 


CENTRELESS GRINDERS 


DUPLEX SURFACE GRINDERS 


AUTOMATIC HORIZONTAL 
ROTARY SURFACE GRINDER 


Duplex Surface Grinder 


Catalogues of any of the foregoing upon 


application. 
ARTHUR SCRIVENER, LTD. BIRMINGHAM 24 
Telephone: ERDington 2274 Telegrams: “‘Machintool”’ 


When replying to advertisements please mention the Journal 
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HAND TIGHT ? -\, 





I\ 


OR WRENCH TIGHT 


A calibrated wrench shows us that Unbrako socket screws will stand far greater 
torsional strain than other screws of the same size without distorting or breaking. 
Higher predetermined tightening torques can therefore be applied on assembly 
with subsequent assurance of increased resistance to slackening, and safety 
under conditions of dynamic loading. 

This is just one more link in the production 


chain from research to final approval of the UNB A 0) 
finished screw, which ensures that Unbrako 


screws will give unsurpassed service life. 





UNBRAKO SCREWS COST LESS THAN TROUBLE 
UNBRAKO SOCKET SCREW CO. LTD. COVENTRY 
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In search of 
THE RIGHT SOLUTION 










. ] OR the efficient cleaning and degreasing 
of every known metal and alloy there ss 

an “S.A.C.” specific. For treatment in circum- 

stances complicated by unusual conditions—the 

answer can be found by the “S_A.C.” technicians. 

Consultation with “S_A.C.” is the shortest, most 

economical way of finding the right solution 

for your metal cleaning problems. We have 
the equipment of today—the experience of 


many years, 





SUNBEAM ANTI-CORROSIVES LTD. 


CENTRAL WORKS + CENTRAL AVENUE + WEST MOLESEY + SURREY 


Telephone: Molesey 4484 (5 lines) Rita f Telegrams: Sunanticor, East Molesey 
anufjacturers 0 


STRIPALENE * FERROCLENE «© ALOCLENE + FERROMEDE «+ BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
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another BARBER-COLMAN development 





THE 
TAPER CORE 
SPLINE 


B-C MODEL 16-11 HOBBING MACHINE 
Although designed primarily for hobbing taper 
splines on shafts, this machine may also be used 
for general purpose hobbing. 


It is the ideal machine for the manufacturer who 
desires to improve his product by applying taper 
splines, eliminating the necessity of buying a 
special machine which could otherwise not be 
used for general work. 










Involute or straight-sided TAPER 
CORE keys for 


@ Greater strength. 
@ Mctal-to-Metal contact. 
@ Accurate location of Mating parts. 


@ Greatest security under reciprocat- 


ing stresses. 
@ Provides greater area of key contact. 


@ Saves time and work in assembling 


a product. 
@ Eliminates chance key failure. 


@ Mating parts produced simply by 
broaching a tapered reamed hole. 





BARBER & COLMAN LTD. MarRSLAND ROAD, BROOKLANDS, MANCHESTER 


Telephone: SALE 2277 (3 lines) Telegrams: “BARCOL”, SALE 
AA LA ATR 
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why pick on us? 





International Model Aircraft Ltd., 
picked on us to cast the parts for their ‘ Frog’ 250 
Diesel engine because they reckoned pressure die 
casting would do the job quickly, cheaply and accurately. 
They were dead right. We cast all kinds of things 
from cameras to carburettors with the same 
ease, accuracy and aplomb. If you’re 
a manufacturer with a production problem, 
cast an eye in our direction. 


Better still, ask us to call and see you. 


the whole in one 


BRITISH DIE CASTING AND ENGINEERING CO. LTD. 


EDWARD ROAD - NEW BARNET - HERTS - TEL: BARNET 9211. 
ALSO AT WEST CHIRTON TRADING ESTATE - NORTH SHIELDS 
NORTHUMBERLAND - NORTH SHIELDS 2100. 
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FOR THE SMALLER JOBS OR THE LARGE JOBS 
IN A LARGE PLANT... IN A SMALL PLANT... 





Your equipment 










SWING OVER BED .. .. 113” 
SWING IN GAP... .. 183” 
SPINDLE BORED.. .. .. 14” 


ALL-GEARED HEADSTOCK 
8 OR 16 SPEEDS 








Write for literature & specification to: 


T. S. HARRISON & SONS LIMITED, HECKMONDWIKE, YORKSHIRE, 
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THESE 
KOLB JIG BORING 
MACHINES 


(With optical settings) 


MERIT YOUR ATTENTION 


Saud Stamler Howard, 


TYPE “OPTA” 


Table working capacity......... 
Feee CFOVETER gc wk sc ck eee cade 
Power traverse to all movements. 











TYPE ‘“OPCO” 


NOTE THE CAPACITY 





0 ees ee ee ee eee 
Table movement .. { Push Button | .. 
Saddle Movement. . | Control 

Lo 
24 or 36 spindle speeds. 

18 spindle feeds. 


e Optical setting accuracy 000125”. 
e Power to all movements. 

e Pre-selected feeds and speeds. 

e Suitable for milling. 


EARLY DELIVERY 
OF BOTH TYPES 


STANLEY HOWARD L” 
75-76, EXCHANGE BLDS. \V TYPE “OPCO” 


STEPHENSON PLACE - BIRMINGHAM 2 
Tel: MIDiang 6915 
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the Motor Industry 

has proved 

the efficiency 

and long life of 
Concentric Components. 


WATER PUMPS 
STEERING IDLERS 


GEAR CHANGE 
MECHANISMS 


BRAKE DRUMS 
PUSH RODS 
BALL PINS 


MACHINED 
COMPONENTS OF 
ALL KINDS 


AND SPECIAL PARTS 





Manufactured in a modern factory 
specially designed and equipped 
to produce a better job 


at lower cost. 


CONCENTRIC MANUFACTURING CO. LTD. 
TYBURN ROAD, BIRMINGHAM, 24 


Telephone: Telegrams: 
EASt 2081-2-3-4-5 “Accelerate” Phone Birmingham. 
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FOR ALL KINDS 


JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
Opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 





(,uaranteed 
Precision 
Accuracy 

































































G.P.A. TOOLS & GAUGES LIMITED 


HARPER ROAD , WYTHENSHAWE MANCHESTER 


Phone:-e WYTHENSHAWE 2215 Grams: PNEUTOOLS, PHONE 
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Increased demand 
has again overtaken our 
productive capacity. 

A 50% extension to the factory 
floor area is now nearing 
completion. This will 

enable us to maintain our 


normal service. 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 


Telephone: Basingstoke 1240 Telegrams: Diatipt Basingstoke 
BASINGSTOKE - HAMPSHIRE - ENGLAND 











4DE MARKS - DIATRU - DIANYF - DIATUF - DIATIPT - DIADUST - DIAFORM - DIADEX - DIATHREAD - DIATORC 
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TOWN 





> RADIAL DRILLING 


MACHINES 


Sturdy, simple design, conveniently 
placed controls and maximum rates of 
production on the widest range of 
components—a few of the reasons why 
they are used all over the world. 


Illustrated: Town 5ft. A.E.4 Radial Drilling, Boring, 
Tapping and Studding Machine Drilling capacity 
from solid 24in. diameter in steel and 3in. diameter 
in cast iron. Tapping | tin. Whitworth in steel. 


' 
FREDERICK TOWN | 


& SONS LTD 
HALIFAX - YORKS 
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PRECIMAX 


SURFACE GRINDING 

















MACHINERY 


—SPEEDS PRODUCTION Prem 
AT RALEIGH INDUSTRIES LTD. | 
a These PRECIMAX Type SV 12/48 surface , s = 


grinders are setting up excellent production 
rates on the finishing of magnets for hub 
dynamos at Raleigh Industries Ltd., Nottingham. 
Ordered at varying intervals, and in regular 
use, the number of machines, here, have 
reached a total of five. Such repeat orders area 
sure indication of satisfactory performance. 

The range iicludes sizes t> meet all require- 
ments, and full details will be sent on request. 


of 
of 
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The most practical plant 


for Gleaning METAL PARTS 


PRIOR TO ASSEMBLY, and BEFORE and AFTER REPAIRS 















A ‘Junior’ type machine supplied to a Midlands 
Motor Car Works 


Dawson 


DE - GREASING 
MACHINES 





A Rotary Drum machine for removing swarf and 
grease from small components. 


Supplied for the washing and drying of Tractor A model ‘A’ machine, washing parts of motor 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly- 


Dawson Metal Parts cleaning machines are supplied for all branches of the engineer- 
ing industry. Their chief characteristics are robustness of design, small number of 
working parts and simplicity of operation. Space only permits the illustration of four 
of the many types of machines built for quick economical washing and drying of 
Metal Parts. 
Sole Distributors 
DRUMMOND - ASQUITH (Sales) LTD., King Edward House, New St., Birmingham 
Telephone—Midland 3431 

Manufacturers—DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane South, Wood- 

Tel.—Cieckheaton 1080 (5 lines) ford Green, Essex. Tel.— Wanstead 7777 (4 lines) 





4 mest be... 


Durachrome treatment gives a surface of 
exceptional hardness (910/930 Vickers Dia- 
mond) which resists abrasion and corrosion. 
Cylinders, shafts, rams and all heavy duty 
components have a greatly increased life by 
Durachrome application of hard chromium. 
One part or production quantities can be 
treated. 














Estimates and full particulars from 


DURACHROME L? 


171-177, ILDERTON RD. LONDON, S.E.16. 
Telephone: BERMONDSEY 2883-2884 


CHROMIUM 
SPECIALISTS 


\ Durachrome 


(REGISTERED TRADE MARK) 
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gives high performance on turbine casings 
at B.T.H. RUGBY 


%& These versatile and powerful machines, with hydraulic 
control and pre-selection of feeds and speeds, show 
a results wherever they are installed. Capacity 
is 4 in. from solid in cast iron and 3} in. in steel. 
There are 22 speeds, I! to 1450 r.p.m. and 1I8 feeds 
8 to 540 r.p.i. Sizes from 5ft. to 12 ft. spindle radius. 


JAMES ARCHDALE & CO. LTD. BIRMINGHAM 16 - SOLE SELLING AGENTS: ALFRED HERBERT LTD. COVENTRY 


When replying to advertisements please mention the Journal 
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MKB extrusions 


speak for themselves 


el Incomparable in quality, faultless 


in finish, infinite in shape and size, 
immediately available in brass, bronze, 
nickel silver and copper, MKB extru- 
sions are helping many industries 
to increase production at lower 
Undoubtedly MKB metal 


technique can prove profitable to you. 


M°KECHNIE 


BROTHERS LIMITED 


14, Berkeley Street, London, W.1 
Telephone HYDe Park 9841/7 


Metal Works: 

Rotton Park St., Birmingham, 16. 
Other Factories: 

4m Widnes, London, South Africa, 
New Zealand. 

Branch Offices : 


cost. 


London, Leeds, Manchester, New- 
castle-on-Tyne, Gloucester, Paris. 
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"7 Att A00s UP 


LOWEST POSSIBLE RUNNING COST 


LOW MAINTENANCE COST AND 
MINIMUM OUT-OF-SERVICE TIME 


MAXIMUM RELIABILITY NO 
WHEN STANDING 


SILENT AND CLEAN NO FUMES 
NO COLD WEATHER TROUBLES 


TO— Qansomes 


tor the tinest of Forklitts 
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40, cwt 


Our range 

of Electric 
Trucks includes 
Forklift Trucks, 
and Tractors 
Platform Trucks, 
Crane-Trucks 
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RANSOMES SIMS & JEFFERIES LTD 
ORWELL WORKS, IPSWICH. IPSWICH 2201 (6 lines) 
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INSTANT CONTROL 
OF ACCURACY ON 
PROFILE FORMING! 


The ‘PG’ PROFILOSCOPE has 
a proved highly successful for accu- 
rately controlling the forming of 
irregular shapes and profiles 
during production. It can be 
simply applied to many types of 
machine tools and results in 
tremendous savings in time and 
greatly increased accuracy. The 
turret head holds standard and 
special graticules according to the 
form to be produced. Magnifi- 
cation 25x or larger. 


THE 





PROJECTORSCOPE 


This instrument is designed on similar 
lines to the Profiloscope, but has a 
screen in place of an eyepiece. The 
graticule, workpiece or tool, and 
grinding wheel, are observed at a 
magnification of 25x on a 74” dia. 
screen. 


PRECISION GRINDING LTD. 


MILL GREEN RD., MITCHAM JUNCTION, 

SURREY. TEL. MITCHAM 3014 

A SUS8SIDIARY OF GEORGE H. ALEXANDER 

MACHINERY LTD. 82-4 COLESHILL ST., B'HAM 
TEL. ASTON CROSS 3264 
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A better method of cutting 
NON - FERROUS BARS 


This Wadkin C.Y. with its easy 
downward cutting action; its 
combined single lever clamping 
and sawing motion; its capstan- 
wheel operated feed and its chute 
in the main frame provides a faster 
and better method of repetition 
sawing off. It will deal with bars 
up to 4” X 24” or 3” round. The 
work is clamped on both sides of 
the saw ensuring clean cutting and 
after the cut has been completed 
it is still held firmly until the saw 
is raised clear. Components up 
to 9” long fall through the chute 
but if required the machine can be 
arranged with extended table for 
cutting off lengths up to 42” long. 


my 
Wadkin Telephone: Leicester 67114 Telephone : MAY fair 7048-9 
Wadkin Ltd., Green Lane Works, Leicester. London Office: 62-64 Brook Street, London, W.1. 





Wadkin Parting-off Saw C.Y. 





, to 
These taps are _= 


tolerance, an 
the solid, ¢ 

of distortion. 
special taps ca 
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in H.>- Write for illustrate 


{ STEELHOUSE WORKS - OLIVER STREET - BIRMINGHA 
wh velephone Aiteo Creis 10 (a ums) “delegroms Cogs burmingham 


~ 
WF ) 4 
a , elegrams Cogs sumingham” 


NORTHERN AREA OFFICE: A. V. Green, Britannia House, Wellington Street, Leeds LONDON AREA OFFICE: 





A. J. Percy, 240, Romford Road, 
Forest Gate, London, E.7. 
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We didn’t know our head 
from our heels 


until we called in KING 
(and got things moving) 


Inefficient handling can upset the production applecart 
considerably. Conversely, modern mechanical handling 
methods can work little miracles in making things run 
smoothly. More and more production men are recognising 
the great value of modern mechanical handling methods. 

Call in KING and get things moving. Our representative 
will call on you anywhere in the world. 


STREAMLINE yceur production with 


\ 














REGISTERED TRADE MARK 


CONVEYORS - CRANES - PULLEY BLOCKS 


Covered by British and Foreign Patents 


GEO. W. KING LIMITED, 13 ARGYLE WORKS, STEVENAGE, HERTS. TELEPHONE: STEVENAGE 440 





Here is a selection from the wide range of 
MARSH CYC High Speed and MARSH 
Carbon Steel Engineers’ Tools. These tools, 
with MARSH Steels and Wire, are used by 
Government Departments and firms with 
household names, at home and abroad. 
We are a family firm, founded in 1631, and 
have a proud tradition of personal service 
to our customers the world over. MAY 


WE HELP YOU ? 


MARSH BROTHERS 


of Sheffield England 


Three Centuries of Sheffield Steel 
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plug in where you will 


An entirely new system of power distribution, the EMS 
“ Miniplug ” allows any number of light fittings, 
office machines and small tools to be “ plugged-in ” 
anywhere along an overhead duct. The system 
is safe and economical—* plugging-in ” takes 
only a few seconds—and there is no waste 
of conduit or cable. “ Miniplug” 
ducting is supplied in 8 ft. lengths, 
is simple to install, and can be 
modified or extended at will. 


MINIPLUG 


distribution 
duct 


. 


E.M.S. ELECTRICAL PRODUCTS LTD 





P1629 
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BUTTERLEY 


LIMITED-SWING CRANES 





Limited Swing Cranes by The Butterley Company Limited, 


Ripley, handle supplies with speed and precision at the new 
scrapyards of 


SAMUEL FOX & COMPANY LIMITED 


Perfect control at all speeds is ensured by four independent 
hoist ropes. 


The Butterley system of Limited Swing requires the minimum 


of maintenance and provides the maximum of strength and 
reliability. 





THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND 


Telephone: Ripley 41! (9 lines). London Office: 9, UPPER BELGRAVE STREET, S.W.1. Telephone: Sloane 8172/3 
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Time Guaranteed 


Arrivals and departures of staff, time on the job, 
records of overtime, staggered meal hours and 
other man-hour statistics—all are recorded and 
guaranteed by GLEDHILL-BROOK. These essential figures, important to 
every costing system in industry, are clearly and quickly available in 
unit form for analysis and filing. The reliable Gledhill-Brook Time 
Recorder is supplied with 8-day mechanical clock movement or 


slectrial operstion: by GLEDHILL-BROOK 


for full details and illustrated leaflet write to: 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20, EMPIRE WORKS, HUDDERSFIELD. 





l6SV5 Surfacing and Boring 
Lathe, complete with Hydrau- 
lic copy forming attachment. 







Write for full lists. 
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CLAREMONT WORKS - HALIFAX - ENG. 
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Tinker, To 
Worker, Ui 


— THERE'S A BEDFORD FILE FOR THEM ALL 



































From the flat file for general work to 
the Warding file for the locksmith, 
there is literally, a Bedford 
file and rasp for every known 
filing purpose to-day. Rolled 
under careful observation in 
Bedford’s own factory, forged, 
cut, hardened and tested 

with precision, these tools 
have exceptionally long- 
wearing and hard cutting 
qualities. Right down to the 
most delicate file there’s 
craftsmanship in Bedford 
tools ...and economy — 


La 


if its a good file it 


BEDFORD 


JOHN BEDFORD AND SONS LTD LION WORKS SHEFFIEDD 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 









Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lto. 


IPSWICH 





Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 























PROCESSING and F 
STOCK BASKETS 
STACKING OR NESTING TYPES ; 





$58 


pa a 


designed & manufactured 
to your specific requirements 


3) PROCTER BROS (iizworse) LTD 


* Mo * Whitehall Ro 


Phone > 305 3! 
es Castle Works . Caerphilly 


es i} | | 
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PLANNING FOR 


PRODUCTION 





7 















Our wide experience in the field of autematic control 
has long been recognised by designers and users of 
production plant. 

For nearly half a century our engineers have worked 
with technicians of many industries to devise new control 
methods and equipment to do things faster, better and 
at lower cost. 

This service is readily available to you: a phone call 
may be the first step to the so!ution of your control 
gear problem. 
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IGRANIC ELECTRIC CoO. LTD 


HEAD OFFICE & WORKS - BEDFORD 
TELEPHONE: BEDFORD 6626! TELEX 14-533 


Branch Offices: 
LONDON’ BIRMINGHAM’ BRISTOL CARDIFF EAST ANGLIA GLASGOW LEEDS MANCHESTER NEWCASTLE SHEFFIELD 














A METAL INDUSTRIES GROUP COMPANY 
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Wakes 
Wings 
purr” 


IN MACHINE SHOPS 





Sternol Soluble and 
Straight cutting oils can be 
used on any metal, whether 
of a ferrous or non-ferrous 
character. Being Sternol in 


quality, they prove most 


economical in the long run. 


CUTTING 







OILS 


* Free booklet S$$638 lists the oil for 


each operation. 


STERNOL LTD., ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON E.C.2 


Telephone : MONarch 3871-5 
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it's quicker 


Circular 
Permanent Magnet 


Chucks... 


—in a variety of sizes complete the essential range 
of Lathe Chucks. Whether used in conjunction 
with a toolpost grinder, or on repetition turning, 
the advantages of easy fitting and trouble-free 
running are outstanding. Their use on internal 
and cylindrical grinding machines facilitates 
quicker and more efficient jigging, allowing 

large savings in production costs. 


Ask for Publication P.M. 133/53 
Supplies through appointed “ Eclipse” Distributors 














Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 





PM4 














The l 





The Institution of Production Engineers Journal 











Reproduced by courtesy of The Cooper Roller Bearings Co. Ltd. 


Designed and built by The Cooper Roller 
Bearings Co. Ltd., King’s Lynn, for production 
of super-quality ball and roller races up to 120 
inches outside diameter, this precision grinder, 
largest of its kind in the Eastern hemisphere, 
incorporates a Filtrall unit for coolant filtration. 


Filtrall Industrial Filters. Standard models in 
capacities from 600 to 1,800 gallons per hour. 
Larger units and centralised filtration schemes 
installed to customer’s requirements. 


INDUSTRIAL FILTERS 


For perfect filtration of:- 
; end ; j Coolants—Quenching Oils—Run-in oils—Paper 
Our Filter Sales Division will be pleased to advise you Pulp— Edible Oils — Soyabean Solutions — 
on your filtration problems and will arrange for a trial Syrups—Parts Washing solvents—Drawing Oils 
of a suitable unit in your works without obligation. —Spray Booth water, etc. 


Please address enquiries to: 


NEWALL GROUP SALES LIMITED PETERBOROUGH Tel 3227-8-9 


SALES ORGANISATION OF THE NEWALL GROUP OF COMPANIES 


When replying to advertisements please mention the Journal 
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-RECIONAL 


DISPLAY 


OCTOBER I2-14 1955 


AT THE 
ROYAL HORTICULTURAL SOCIETY’S 
NEW HALL é 
GREYCOAT STREET, LONDON, S.W.| 


PRODUCTS & PROCESSES OF 
THE ENGINEERING INDUSTRY 


ENTRY FREE BY TRADE CARD 
or Ticket from the London Regional Secretary 





Catalogue on application; Post Free 1/6d. 


USTRIES ASSOCIATION 


EPHONE WELbeck 224! 

















= aORSTMANS 


Specialists in 
PRECISION 


Horstmann Precision Gauges are noted for their 
accuracy and long life. 
















The new patent Caliper Gauge Model 52, embodies 
features which ensure easy handling and rapid but 
accurate gauging. 






THE HORSTMANN GEAR CO. LTD. 
NEWBRIDGE WORKS - BATH - ENGLAND 
Telephone: BATH 7241 (3 lines) 







It is particularly suitable for shouldered work. 





Send today for descriptive leaflet 
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entirely NEW 


Red-Ring Internal 
Gear Shaving 
Machine “GCR” 





600 






This new Red-Ring Model *‘GCR”’ 
is a high production, high pre- 
cision shaving machine for a broad 
range of internal gears. It pro- 
vides two methods of shaving and 
many advantages which were avail- 


able only on external gear shaving 


machines. 












@ It will precision shave all spur or helical 
internal gears 3” to 12” pitch diameter up 

to four diametral pitch with face widths When using the automatic feed cycle a 

to 24”. selected number of cutting strokes, each 
with its own selected increment of up- 

P : : feed, can be combined with whatever 

@ It will operate on an automatic and selective —igiing strokes are desired. At the end 
feed cycle. of the cycle the machine automatically 
stops in the proper backlash position for 

rapid unloading. 













@ It provides the opportunity to use a new, 
rapid PLUNGE-CUT shaving cycle in addi- 
tion to conventional shaving. 


12h ADIN Ay 


@ Crowning by the Plunge-Cut method is 
optional. 


@ 't will taper shave gear teeth. 


It assures precision comparable to that 
established by Red-Ring Machines for 
external gears. 


It reduces loading and unloading time to a 
minimum. 


@ 't handles gears having integral shafts. 


ie CHARLES 


CHURCHILL 


& CO. LTD. 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE - ON - TYNE 
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CO Hydraulic Oils 


are used with 
Woodhead Monroe 
Fluid Cushion Shock Absorbers 





THE 
LONDON OIL REFINING 
Co. LTD. 


ESTABLISHED 1890 


LORCO WORKS 


LONDON S.E.15 MANCHESTER Il 














There is no more efficient, convenient and economical 
woy of keeping up-to-date than by reading ‘Machinery’ 


! To: MACHINERY National House, West Street, Brighton, 1. Date : | 
] Please send me/us MACHINERY every week until I/we tell you to stop, for which I/we 
i enclose remittance of 42/- per annum, or pro rata. 1 
! 
In AME og BEER a een), a Ome , 
POSITION (for our records only) va | 
I ADDRESS If you would like a complete catalogue | 
| of MACHINERY Technical Books for 
Engineers, mark with a cross. q 
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é¢ £24 th anh 
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They add | 








ELECTRO-MECHANICAL 
UNIT HEADS 


TIME SAVING 


Sentinel-Renault Unit Heads save time by permitting a 
number of operations to be carried out simultaneously 
without unloading; and by instituting a continuous 
work flow. 


TOOL ECONOMY 
Sentinel-Renault Heads are economical because wear 
and tear of tools is reduced to a minimum. 

Scntinef 
Sentinel-Renault Heads are readily adaptable. Units (SHREWSBURY LTD) 
can be assembled and re-assembled in any position— 
horizontal, vertical or at an angle—on simple base SHREWSBURY 
frames. Telephone: Shrewsbury 2011 Grams: Sentnoll Shrewsbury 





SAFE OPERATION 


Sentinel-Renault Heads are automatically controlled. 
Once set, the machines function with the minimum of 
unskilled attention. 


MAXIMUM FLEXIBILITY 








Me A METAL INDUSTRIES GROUP COMPANY a 
/ 


When replying to advertisements please mention the Journal 
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This container is CHARGEABLE and should be 


RETURNED to Ilford Limited, Il!ford, London 





MAKE YOUR NAME STAND OUT 


To attract attention to your name and product—or, 
for that matter, machinery operation instructions, 
charts, dials, meter faces, etc.—you need something 
out of the ordinary. The “Alumilite” process for 
instance, which gives a bright, sealed-in colour on 
aluminium and provides just the colourful attraction 
that is so essential to good business. Durable, anti- 
corrodal, and in a full range of colours, “Alumilite” 
processed plates for all purposes are available at 
very low cost. 


ALUMILITE ANODISED PLATES 


ALUMILITE AND ALZAK LIMITED 
PRIORY WORKS, MERTON TEL: LIBERTY 7641 GRAMS 
ABBEY, LONBON, S.W.!9 ALUMILITED WIMBLE LONDON 
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1 Qscenrre LATHE 


A heavy duty lathe suitable 
for use with the modern 
carbide a tools 











tte, 
te, 
"ee 
‘ 
‘* 





Sets a new standard of precision output, iO HP. 





fast production, simplicity of operation, | MOTOR 





smooth vibrationless performance at high 





SPEEDS 
speeds, robust construction and access- | 2|945 














r.p.m. 








ible disposition of controls. 





These booklets show that W & M designers have produced in the 
WM 85 & 70 Junior ideal lathes for production and general 
machine shop service. Copies of these booklets will be forwarded 
free on request. 


WOODHOUSE €- MITCHELL 


(PROPRIETORS: THOS. ‘ WARD LTD) 


WAKEFIELD ROAD BRIGHOUSE -  YORKS 


wMss PHONE: BRIGHOUSE 626 (3 lines) BRIGHOUSE’ 
WM. 14 










GRAMS ‘WOODHOUSE, 


When replying to advertisements please mention the Journal 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method 





POSSILPARK GLASGOW: N 














$5 & SC (442 x20") 


Toolroom 


Lathe 


@ |2 spindle speeds. (39-1430 R.P.M.) 
@ }” collet capacity. 


@ Norton Gear box, 27 changes, 
8-76 T.P.I. (including 19 T.P.1.) 





@ Taper turning with attachment— 
9” maximum. 


SMART & BROWN (Machine Tools) LTD. 


25, MANCHESTER SQUARE, LONDON, W.!. 


Telephone: WELBECK 7941 (PBX) Cables: SMARTOOL: WESDO- LONDON 
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This illustration shows 
an Arrow 30 amp 
Contactor actual size. 

















The smallest 
panel-mounting 
contactor on the market 


50% saving in weight and size. 


STRAIGHT-THROUGH WIRING 


This is a completely new, built-in, 
advanced wiring design. Installa- 
tion time is greatly reduced and 
circuit identification is easy and 
positive. 


Complies with B.S.S. 775 for breaking capacity. 

Coils and contacts changed in a matter of seconds. 
Exceptionally low wattage consumption. C.S.A. approved. 
Conforms with American N.E.M.A. specification. = aS 
Comprehensive spares facilities in U.S.A. and Canada. 








Three sizes — 30, 50 and 100 amps. at 550 volts A/C rating. 


D/C ratings on request. oQIalole 


SEND FOR NEW CATALOGUE MS.9 



































ARROW ELECTRIC SWITCHES LTD - HANGER LANE - LONDON - W.5 
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TRAINING SCHEMES for BOILER OPERATORS 


If you have not enrolled your Boiler Operators for a Technical 
College Course there is still time to enrol for N.I.F.E.S. own Course. 


Specially devised for those unable to attend at a Technical College, 
N.I.F.E.S Course provides home study supplemented by practical 
training on site in preparation for the City and Guilds Boiler 
Operator’s Certificate. The Course costs £5 . 5.0 plus examination 
fee of 25/- per student. 

Details are available from Head Office or any Area Office of 
N.LF.E.S. 

Issued by 
N°I°F°E°S 
National Industrial Fuel Efficiency Service 


71 Grosvenor Street London W1 Telephone: Hyde Park 9706 








Think hard-think EOIBRAC/ 


TOOL UP WITH EDIBRAC FOR HIGHER 
PRODUCTIVITY—BETTER WORK — 
LONGER TOOL LIFE! 











There is a grade of EDIBRAC 
to cover every machining 
operation, and our _ technical 
staff is always ready to assist with 
your problems. EDIBRAC is 
acknowledged in industry as a 
consistently high quality Carbide 
— let EDIBRAC prove its worth 


Illustrated are a few of the many types of 
STANDARD Centurion Tools tipped with 
EDIBRAC — all manufactured throughout 
in our Works, giving to the customer an 


obvious saving in cost and guarantee of 
For details of our full range send today for a copy of consistent qualit 

the EDIBRAC Catalogue, which also gives information q y: 

on the use and maintenance of Centurion Tools. 


CENTURION TOOLS TIPPED WITH [2 (D) | Ri [1\ @ 


MADE ENTIRELY BY 


EDIBRAC LIMITED, CENTURION WORKS, BROADHEATH, Nr. MANCHESTER 
dm EC 13 
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Photographs by courtesy of Girdex Engineering Co. Ltd., Birmingham 


Do you 


tu rn ou t When you go out on your daily business, you pay to look your 

best. So should your dies! They should be dead accurate in 
size and true to shape, like the one shown here. It’s a blanking 
M4 tool made from our K.9 oil-hardening tool steel with its product. 
i n Not only dies, but stay-taps, delicate broaches, gauges, press tools 
can all be made from K.9, as it is perfectly uniform and easy to 


heat-treat. Write for further information using the request form. 


KS) Toc STEEL 


EDGAR ALLEN & CO-LIMITED 


style? 





To Edgar Allen & Co. Ltd., 
Sheffield 9 


1 
| | 
| Please post K.9 pamphlet to | 
| Name | 
| | 
| 
J 








IMPERIAL STEEL WORKS - SHEFFIELD'3 


— a TELEPHONE : SHEFFIELD 41054 TELEGRAMS : ALLEN, SHEFFIELD 9 
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custom-built 


Custom-built for Birmingham, Alabama or 
tailor-made for Birmingham, England, we 
are able to provide almost all the answers 
in decorative and protective finishes and 
coatings. We shall be glad to design for 
you a paint or a coating to cover your 
specific requirements. 

Alternatively our standard range includes 
paints for house and factory, machine and 
package gpaints with resistance to chemicals 
oils and solvents, and anti-oorrosive coat- 
ings to meet every condition. 


Croda House, Snaith, Goole, Yorks. 


The Institution of Production Engineers Journal 


Organic Finishes Division 


Croda. 


Goole 


London 
New York 
Milan 
Manchester 
Bradford 





Tel : Snaith 277 
















ASK FOR LIST No. 458. 


FRANK 


ARCHER TOOL 





Your machines deserve the best— 
equip them with 


“ARCHER’ 


DRILL SLEEVES & SOCKETS 


Guaranteed precision is our business—every tool is accurately 
ground to standard Morse taper gauges. Archer Drill 
Sleeves and Extension Sockets are made in two qualities. 











SUPER STANDARD 
ry QUALITY QUALITY 
aes Hardened all . Ac- Oil toughened, with 
PU ed) curatcly ground inter- | hardened tang. 
EVAR ace, «Dally and externally, Ground externally 






GUYLEE € SON LTD. 


WORKS - MILLHOUSES - SHEFFIELD 8 
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WARNER 
nwo 


i clutches have a velvet touch — and Warner 
brakes the smoothness of silk. They can give 
tremendous assistance on the production line, 


cs 


especially where shockless and instantaneous control 

of rotating drives is essential. 

Warner electric brakes and clutches eliminate 
complex equipment and simplify automatic 

control of machinery, with small operational cost. 

They bring the realisation of an automatic factory 
a stage nearer. They can do a vital job in your works— 
so write for full information NOW, 


ST. HELEN’S AUCKLAND, CO. DURHAM 


at oe ” i ie ae ee Telephone: West Auckland 317 (4 lines) Telegrams: Solenoid, West Auckland 


Westool also make Coils, Coil Winders, A.C. and D.C. Solenoids, Transformers, Grinders, Motors, Air Conditioners, etc. 
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pioneers in the art of BROACHING 








Horizontal with 
Broach Support 


Horizontal 





Vertical 
Press Vertical 
Surface Vertical 

Interna] 





Broach Sharpener BRITISH MADE 


THE LAPOINTE MACHINE TOOL CO., LTD. 


OTTERSPOOL - WATFORD-BY-PASS - WATFORD - HERTS TELEPHONE: GADEBROOK 371] (4 LINES) 








Wh DIRECTIONAL svsvew: 


Now thoroughly proved in service with some of the most well- 
known manufacturers the Teleflex Dual-directional Chain 
Conveyor can be supplied soon after receipt of your order. The 
design is simple, efficient, well proportioned and perfectly 
balanced. 













Teleflex Conveyor systems are constructed from standardised 
junits which are capable of being 
formed into individual systems to 
suit any particular factory or 
production layout. 


Write for illustrated brochures : 
Cable Conveyors ref: Con. |.P.E. and 
Chain Conveyors ref: Con. 2 |.P.E. 


Above: The Teleflex dual-directional 
chain Conveyor adapted to carry 
tins of biscuits. 


Right: Overhead chain 
conveyor carrying cigar- 
ettes in packing and 
despatch departments at 
the factory of Messrs. 
W. A. & A.C. Churchman. 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD - ESSEX | Sf _ example of elfen 
WP” ait rand @ poricute 


factory. 
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++ Zine Alloy Die Castings 


‘The British Standards Institution, in collaboration with 
‘the Zinc Alloy Die Casters Association, has introduced 
)a certification scheme for zinc alloy die castings. Under 
ithis scheme, zinc alloy die casters may be licensed by 
I the B.S.I. to use the Kite Mark Y on their castings as 
a guarantee that they are produced under strict analytical 
\control and subject to inspection by the B.S.I., and that 
they comply with British Standard 1004. 
) Certified castings normally bear the Kite Mark ¥Y, 
“B.S.1004”’ and the die caster’s name, trade mark,* or 
B.S.I. licence number. To ensure complete satisfaction 


———— 


— 


we recommeind that, on all your orders, you should 
specify: ‘Certified zinc alloy die castings’. 


*Indicated in the illustration above by the star. 


34 BERKELEY SQUARE UONDON WI 


When replying to advertisements 
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At the time of printing Z.A.D.C.A. members 
licensed to operate the scheme included : 


ADVANCED PRESSURE DIECASTING CO. LTD., 
BIRMINGHAM. 

ALLOY PRESSURE DIE PRODUCTS LTD., 
WILLENHALL. 

ARMSTRONG PATENTS CO. LTD., BEVERLEY. 
THE BIRMINGHAM ALUMINIUM CASTING 
(1903) CO. LTD., BIRMINGHAM. 

BRITISH DIE CASTING & ENGINEERING CO. LTD., 
NEW BARNET AND NORTH SHIELDS. 

BURDON & MILES LTD., ENFIELD HIGHWAY. 
CLIFFORD COVERING CO. LTD., BIRMINGHAM. 
DYSON & CO. ENFIELD (1919) LTD., ENFIELD. 
FRY’S DIECASTING LTD., Stone-Fry Magnesium Lid., 
LONDON, S.W.19. 

GILLS PRESSURE CASTINGS, BIRMINGHAM. 
CHARLES HILL & CO. LTD., 

Hills Precision Die Castings Lid., BIRMINGHAM. 
JOHN IRELAND (WOLVERHAMPTON) LTD., 
WOLVERHAMPTON. 

KAYE ALLOY CASTINGS LTD., BIRMINGHAM. 
JOSEPH LUCAS(ELECTRICAL)LTD. ,BIRMINGHAM. 
METAL CASTINGS LTD., WORCESTER. 
METROPOLITAN PLASTICS LTD., LONDON, S.E.8. 
ORB ENGINEERING WORKS LTD., MANCHESTER. 
RAWLINGS MANUFACTURING CO. LTD., 
LONDON, S.W.12. 

THE SHAW FOUNDRY CO., WILLENHALL. 
STREBOR DIECASTING CO. LTD., RADCLIFFE. 
T.A.L. DEVELOPMENTS LTD., LONDON, N.17. 
WESTERN DIECASTING LTD., BRISTOL. 
WOLVERHAMPTON DIE-CASTING CO. LTD., 
WOLVERHAMPTON. 

YALE & TOWNE MANUFACTURING CO., 
WILLENHALL. 








please 


ZING ALLOY DIE CASTERS ASSOCIATION 
TELEPHONE: GROSVENOR 


6636 


mention the Journal 
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% HEADS FOR HORIZONTAL AND 
VERTICAL GRINDING. 


% EASILY ADAPTABLE ON MOST 
STANDARD MACHINES. 


% RAPID AND ACCURATE. 


* WITH THE BROCKHOUSE UNIT 
GRINDING HEAD AND TRUING 
DEVICE. 


Write for 
Descriptive 


Folder. 


J. BROCKHOUSE & CO. LTD. 


MACHINE TOOL DIVISION 
ELMS WORKS, PENN ROAD, WOLVERHAMPTON 
: WOLVERHAMPTON 2380! 


| SETTING 


Phone 





INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 


HERE ARE THREE 


particular cleaning problems 
EXAMPLES 








This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning for ball bearings. in this cleaning installation. 

small parts in baskets. 











Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 
problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufactured by: 


BRATBY & HINCHLIFFE LTD. SANDFORD ST - ANCOATS - MANCHESTER 4 
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The C.V.A. 1A Precision Lathe is 
the result of many years of exper- To 
ience and development providing | h 
ie a machine capable of rapid stock | meet the 
removal, at the same time producing demand 
surface finishes to low R.M.S. Micro l for this 
i Inch values and extremely close | F 
ES tolerances. popular 
F Throughout the World hundreds of I precision 
Ur these Lathes have established them- ‘ lathe 
selves in Toolrooms and Production V/ 
ns | Shops as the finest machines in 
their class. 
— Swing over bed 125° by 30" between 
: centres. Speeds up to 3100 r.p.m. 
| Hydra-copy turning attachment available. 
} 
: l 
| 
_|| E.AH. JONES % 
(MACHINE TOOLS) [| TP GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - — = SUSSEX 
Telephone : HOVE 47253 Telegrams _ Garantools, Portslade 
LONDON - BIRMINGHAM + EDINBURGH - MANCHESTER « BRISTOL 
ce Rainbow 
the 
by 
4 When replying to advertisements please mention the Journal 
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The ‘LLWICKY-AMIET?’ precision pri GRINDER 


MODEL 03-6 














for drills of diameter ranging from 


"008" to *25" 


left hand, right hand or straight flute; 
Point angle from 60° to 180’; 
Cutting angle from 0° to 30°; 


Centring accuracy less than ‘00C4”. 


The drill is ground on the FOUR-FACET principle, which gives a 
keen, clearly defined cutting edge as shewn below:- 





For fully descriptive leaflet and details of demonstration service please write to:- 


G. ZWICKY (LONDON) LTD. 


193 - VICTORIA STREET - LONDON - S.W.I : Tel.: ViCtoria 0370 
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HIGH SPEED PRESS OPERATIONS 


Mechanization of the Press Shop occupies the mind of all forward 
thinking directors and planners. Our range of equipment is designed 
for working with or attaching to existing plant. It includes coil holders, 
straightening rolls, strip wipers and lubricators, strip feeds, scrap 
cutters and winders—and Mechanical Hands for feeding second 
operation work. 






Mechanical Hand 
Feed for second 
operation work 








Combined Coil 
Cradle and 
Straightening 
Machine 





Strip Feed 


Strip Scraight- 
ening machine 


Our Technical Staff is available to advise you. Illustrated literature FREE on request 


PRESS EQUIPMENT LTD., “UNTERS VALE, BIRMINGHAM, 19 


Phone: NORTHERN 4823 


11 CAMDEN HIGH STREET LONDON, N.W.1. Tel: Euston 8382 520, STRETFORD ROAD, MANCHESTER 16. Tel: Trafford Park 0250 














The Tr 
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Having a hand 
in Productivity 


In every industry or trade, electrical equip- 
ment is the key to modern production 
methods. There are probably more pro- 
duction-boosting and money-saving devices 
than you know of. Your Electricity Board 
can help you and give you sound advice. 

They can also make available to you, on 
free loan, several films on the uses of 
electricity in Industry — produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books 
on “ Electricity and Productivity ”. Four 
titles are available at the moment; they deal 
with Higher Production, Lighting, Materials 
Handling, and Resistance Heating. The 
books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) 
can supply you. 


The British Electrical Development Association, 
2 Savoy Hill, London, W.C.2. 


Electricity a Po 


wer of Good for PRODUCTIVITY 


ements 


Steel-exactly! 


The hand is on a lever, a small 
lever that is light to operate. But 
through that lever the hand is 
controlling the powerful current 
necessary to melt 20 tons of steel 
in an electric furnace. And 
because the furnace is electric the 
hand is doing much more than 
that. It is controlling the making 
of steel quickly, economically, 
exactly. Whether it be for pro- 
duction of exact-analysis steel or 
of cast iron from the lowest 
grade of scrap, there is nothing 
to beat the electric furnace. 
But the electric furnace is 
only one of the aids to 
higher Productivity that 
Electricity can bring you. 
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filters 


screens 


The modern motor car and 
its internal combustion 
engine is an excellent 
example of the wide and 
varied application of 
Intermit filters, screens, strainers... . petrol 
pump filters, air ventilators, oil sump 
strainers, tank filler strainers (see 
illustrations.) Intermit service to this 
industry alone gives you confidence to refer 
your problems to the firm that has 
specialised for over 25 years in the 
production of filters, strainers, floats and 
ventilators, to customers own requirements. 


SSS 
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37, Bradford Street, 
BIRMINGHAM 5. 
Telephone: MIDland 3492 





Intermit Limited 








STORAGE 
=| TANKS 
JACKETED an 
CHEMICAL 
MIXING 
HEATER 
LEAK TEST 
COOLER 
REACTION 
seal of all types for all purposes 
SEPARATOR We offer an unequalled service in the design and fabrication ane 
HYDRO of this highly specialised class of equipment. If you have aimee 
ROAD WAGON any problem involving bulk storage, handling, conveyance or FILTER 
CONDENSE processing of liquids at normal or maintained temperatures, MIXING 
OIL it is possible that we could save you considerable worry, REACTION 
ACID much time and money. ACID 
FUEL JACKETED 








WB: BAWN 


& COMPANY 


LONDON, E.17_ - 





LIMITED 





BYRON WORKS, BLACKHORSE LANE, 
LARkswood 4411/4 











IT PAYS TO COME TO BAWN’S FIRST! 


When 





replying to advertisements please mention the 
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TRACTOR MAIN DRIVE TRANSMISSION GEAR» 


ye LINE OF HOB TRAVEL 


TOTAL HOB TRAVEL 














HELICAL GEAR 50 TEETH 


8D.P. 31° HELIX ANGLE 


1.610" 


7/8” FACE WIDTH 








MAT. 45/50 TONS TENSILE 








a 









CUT TWO PER SETTING - USING 3 START HOB 
FINISH SUITABLE FOR SUBSEQUENT 

SHAVING OR GRINDING OPERATION 
HYDRAX FLOOR TO FLOOR TIME PER GEAR 
80 SECS. - PRODUCTION RATE FOR 8 HOUR 
SHIFT AT 80% EFFICIENCY - 288 GEARS 


oe 


This high rate of production is achieved with higher 
degrees of accuracy, lower cost per gear and reduced 
operator fatigue. 


Hydrax features include: 
Hydraulically operated quick acting work clamping. 


Automatic cutting cycle under control of one push 
button. 


Reduced hob travel for helicals. 
Automatic “Relative’’ hob shift for helicals. 
Automatic hob shift for spurs. 


Patent No. 708767 No differential or lead cam. 
(Foreign Patents pending) 





Please write for publication M.104.2. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
































When replying to advertisements please mention the Journal 








and Symphony 


Time, in terms of finding an executive quickly, is 
precious. Rediffusion Staff Location saves it. 
Staff relations and output are both improved by 
policy broadcasts given personally by directors and 
senior executives known to employees. 

Enquire how Rediffusion can save time and help to 
solve labour and production problems in your factory. 
This entails no obligation, just as its installation 


entails no capital outlay. 


Staff Control through 


REDIFFUSION 


STAFF ANNOUNCEMENTS - MUSIC WHILE YOU WORK 
STAFF LOCATION - TIME SIGNALS 


STRATTON HOUSE, PICCADILLY, LONDON, W.1 
TEL: MAYFAIR 8886 


One of the Broadcast Relay Service group of companies 
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How much 
was it worth?.. 


More than enough to make fast and efficient 
salvage a paying proposition. Heli-Coil has 
now made this possible, not only in providing 


new internal threads to original size and of é 
greater than original strength but by permitting 

the application of new and rapid salvage IB 
techniques to other forms of failure. ay 


Reduce your reject rate now ! 


THREAD PROTECTION 


positive 








Si CREW THREAD INSERT 


Order your kit to-day from: 
FYFE & McGROUTHER LTD., GLASGOW, C.4 
WHITE MILNE & CO., DUNDEE 
HENRY OSBORN LTD., NEWCASTLE-ON-TYNE 
THOMAS SMITH & CO., HALIFAX 
ALEXANDER KENYON & CO. LTD., MANCHESTER, 3 
G. F. BRIDGES LTD., BIRMINGHAM, 4 
WOODBERRY, CHILLCOTT & CO. LTD., BRISTOL 


WRITE FOR LIST NO AP/1 
ARMSTRONG PATENTS CO LTD: BEVERLEY & YORK 
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SHAFT 
MOUNTED 
GEAR 
UNITS 


We have supplied shaft mounted gear 
units for over ten years. 






POWERS up to 50H.P- 
RATIOS 2-1 to 25-1 
8 SIZES (with CROFTS SUP- 
of SINGLE ROR - SURE -GRIP V - 
ROPE DRIVES) give 
REDUCTION GEARS.|any Output Speed 
426 to 100 r.p.m. 


POWERS up to 35 HP. 

6 $1 ZE§ | patios 7-1 to 100-1 

with CROFTS SUP- 

age ll 5 

ive 

REDUCTION GEARS. [any "Output » ee 
125 to 8 r.p.m. 


Crofts Shaft Mounted Gear Units are a development of our well tried Floating Drive 
(live shaft) construction. 


Fitting or removal is simple. The unit is mounted direct on to the machine shaft where 
it is securely locked in position. No Foundations, Baseplates or Couplings are required. 


The Torque Reaction Bar anchors the unit and provides adjustment for the V belt drive. 
Brushes are available to accommodate a wide range of shaft diameters. 


Units can be fitted with Taper Bush Pulleys which can be quickly changed to give 





| 





alternative speed. 


Motors may, in specially selected cases, be mounted on the gearcase providing 
a completely self-contained drive, as illustrated. 





Crofts 

Shafts Mounted Gear 

Unit with integrally 
mounted motor. 


(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 


PHONE :- 65251 (15 LINES) “GRAMS.:-“*CROFTERS BRADFORD "> 





When replying to advertisements please mention the Journal 
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A vital pant 
of production 


Two hands belonging to a skilled worker. Where would 
the drive for more production be without them? They 
deserve the best press guards made today. And you have a 
right to expect that your consideration will not result in a 
fall in output. The answer is, of course, the “Fastrip”’ 
Synchronised Guard tor more production and greater safety. 


j. P. UDAL Ltd 


INTERLOCK WORKS, 
COURT ROAD, 
BIRMINGHAM, 12. 


RCLZA 


PRESS GUARDS 


Telephone ; CALthorpe 3114 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 


“@/” 


@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 

@ ARE EASY TO INSTALL 

@ SAVE MAINTENANCE TIME 
AND COST 

@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 

@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 








Standard Size 
18” x 18° x *” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 


PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDCN 











ngineers 
everywhere 
prefer 


KIRKSTALL 
bright steel bars 








Pp. CARBON AND ALLOY ALSO 
4 wy FULLY HEAT TREATED TO 
4 ENGINEERING SPECIFICATIONS 


~ KIRKSTALL FORGE ENGINEERING LTD. LEEDS $ 
Tel: Horsforth 282! 








Give it 
air = 7 ae 


HOT OR COLD 


With 


REGS 





STATAIR BLOWERS 


For HIGH VELOCITY Suction & Blowing 


Compact and light. Several models available, air volumes up to 270 
c.f.m. W.G. pressures up to 28” Write for Data Sheets 104&132/PE 


SECOMAK 


—s HEATER 


Attachments 


Hot air at temperatures up to 
700°F can be obtained by fitting 
** Secomak ’’ Heater Attachments 
to Statair Units. Available in 
various sizes to fit all models. 
Used for many drying and heat- 
ing processes. 

: Write for Data Sheet 130/PE . 


SERVICE ELECTRIC CO.LTD. 


HONEYPOT LANE - STANMORE - MIDDX. 
Telephone EDGware 5566-9 
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Just as we regret the decline of the horse in rural life, 
so we welcome the introduction of the “‘little horses” 
to industry. The contribution they are making 
to increased productivity needs no repetition here. 
As the demand for Desoutter tools increases 
so does the demand for our castings which are 
widely used in their design. But increased 
orders from existing customers—satisfying 
as they are to receive—have brought \ 
us new problems. Until a major \ 
development programme now well \ 
advanced is completed we may 
find it difficult to accept orders \ 
from new customers in spite \ 
of the fact that our output 
has risen by over 50% \ 
to 150,000,000 zinc and | 
aluminium alloy pres- | 
sure die castings 
each year. | 
| 
! 


\ WOLVERHAMPTON DIE CASTING 


AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 





- 


~— ae oe OO 


THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL WORKS: WOLVERHAMPTON TELEPHONE 23831/6 


When replying to advertisements please mention the Journal 
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THE AUTOMATIC FACTORY— 


what does it mean? 


The full report of the Margate Conference of the 
Institution of Production Engineers, June, 1955. 


The report, which is in book form, contains not only the 21 Papers 
presented at the Conference, but also the opening and closing 
addresses, the discussion group reports, and a review of the display 
of automation equipment, much of which had not previously been 
shown in public. This is the first symposium on automation to 
be published in the U.K., and the advent of the automatic factory 
and its implications and problems are fully discussed by leading 


authorities. 








Contents 


““ Automatic Factory — Dream or Nightmare ?’’ —*‘ Technical 
and Human Problems’ —‘‘ Machines in the Service of Man”’ 
—‘* Automatic Mechanical Project Factory ’’ —‘‘ Some Problems 
for the Manager’’ —‘‘ Computers’’—‘*‘ A Challenge to the ( 
Technical College ’’ —‘* A Challenge to the University ’’ —‘‘ The 
Age of Harmony, Leisure and Plenty ?’’ —‘* Automatic Transfer 
Machines’ —‘‘ Some Problems for the Boardroom’’ —‘* Auto- 
matic Inspection ’’ — ‘‘ Automatic Control in the Petroleum Indus- 
try ’’ —‘‘ Atoms, Electrons and Automation ’’ —‘‘ How Will the 
Trades Unions React ?’’ —‘‘ The Automatic Office ’’ —‘‘ Com- 
puter-controlled Machine Tools’’—‘* Automatic Selection, 
Weighing and Conveying’’ —‘‘ Automatic Linking Devices”’ - 

“The Automatic Chemical Factory’’ —‘‘ Automatic Electronic 


Control of Machine Tools ’’. 


Now available from The Institution of Production Engineers Price 25s. 
(Post Free) 
10, Chesterfield Street, London, W.|!. 
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The leading manufacturers of spark machining equipment 
in the world, have pleasure in announcing their latest 


SPARCATRON Mk. II Model 


With double head. 


This addition to the Sparcatron range of machines for 
spark machining has been produced as the result of 
requests for an equipment for use with large section 
electrodes to be operated to very close limits, and can 
be supplied with two heads as illustrated, or with a 
single head. 


The twin head model can be easily worked by one 
operator, and the heads operated separately, so that 
production per man hour is doubled. 


A further two or more heads may be used in conjunc- 
tion with the main control unit in some circumstances. 


Manufactured by: 


IMPREGNATED DIAMOND PRODUCTS LTD., GLOUCESTER, ENGLAND 


TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 


For 
production of 
all types of 
dies and 
form tools. 
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QUALITY STEELS 
FOR DROP FORGINGS 
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PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS : YORKSHIRE, PARK GATE, YORKS 
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THE ANNUAL DINNER 1955 


The Institution’s Annual Dinner, 1955, will be held in the 


DORCHESTER HOTEL, LONDON 
on 


WEDNESDAY, 12th -OCTOBER, 1955 


The Principal Guest will be Sir Brian Robertson, G.C.B., G.B.E., K.C.M.G., K.C.V.0., D.S.0., M6. 
Chairman of the British Transport Commission. 


Tickets, price 45/- each (excluding wines) may be ordered on the form printed overleaf. Owing to limited 
accommodation it is not possible to have lady guests. Tickets are available for members and gentlemen 
\ 


guests, 


Please Note : 
No refunds for cancellations can be made after Wednesday, 5th October. 
wg 


LONDON GRADUATE SECTION 
SIXTH WEEKEND SCHOOL 


The London Graduate Section of the Institution will hold their Sixth Weekend School on 15th/16th 
Dctober, 1955, at the Beatrice Webb House, near Dorking. The theme of the School is “ Inspection for Pro- 
duction” and the speakers will be : 


Mr. L. Hare, G.I.Mech.E., on ... pa .... “Accurate Measurement as an Aid to Scientific Pro- 
duction Engineering ”. 


Mr. J. A. Sargrove, M.I.E.E., M.Brit.I.R.E., on “Automatic Inspection ”. 
Mr. M. G. W. de Bloeme, on ... Pi ..- “Some Inspection Problems in the Aircraft Industry ”. 


Mr. A. S. Owers, M.I.E.L., on ... ve ... “Organisation and Administration of the Inspection 
, Department ”. 


Chairman: Mr. R. E. Leakey, Chairman of the South Eastern Region and the London Senior Section. 


The School fee will be 31/- per person from lunch on Saturday to tea on Sunday, or 39/- per person 
rom dinner on Friday evening until tea on Sunday. Application should be made to Mr, D. C. Howard, Asst. 
MSection Hon. Secretary, 37, The Walk, Potters Bar, Middlesex. 
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FROM (Please use block letters) 





| Date rec’d at I.Prod.E. 
i 


Receipt sent:- 


| Ticket(s) sent :- 














To: THe Secretary, THe INstTiTuTION oF PropucTION ENGINEERS, 
10, Cuesterrietp Street, Lonpon, W.1. 


Please send me a ticket for myself and............ tickets for my guests whose names are given below:- 


Names of guests Titles, Honours, Degrees, etc. 


(additional names may be entered on separate slip). 
If possible, I should like to sit at the same table as, or adjacent to, the following members:- 


I enclose remittance for £ : a, ee | ticket(s) at 45/- each). 


N.B.—Cheques, etc. should be crossed and made payable to the Institution of Production Engineers. 


HAZLETON MEMORIAL LIBRARY 


The Library’s resources are freely available to all members of the Institution, the normal loan period being 
three weeks, which may be extended on request if circumstances permit. Books and periodicals can be sent 
by post in response to requests by letter or telephone, and the Institution bears the outward cost of postage. 


The Library deals with subject enquiries as well as with requests for specific items. Hours of opening are 


from 10 a.m. to 5.30 p.m. Monday to Friday. 


PRODUCTION PLANNING AND CONTROL COURSE 


The Institute for Engineering Production, Birmingham, announces that a small number of vacancies exist 


for the residential executive course on Production Planning and Control, 14th/25th November, 1955. 


Members who are interested should make application to Mr. N. A. Dudley, Acting Director, Institute for 


Engineering Production, “Southfield”, 16, Norfolk Road, Edgbaston, Birmingham, 15, 





copy 


equi 
tion: 


and 
Oct 


car 
she 
ful 
Fro 


fur 
co! 


avi 


| being 
ye sent 


age. 


ng are 


25 exist 


ute for 














**THE AUTOMATIC FACTORY—-WHAT DOES IT MEAN?” 


The full report of the Margate Conference is now available. Members of the Conference receive one 
copy free of charge; other copies are available to members and non-members at 25/- each, post free. 


The report, which is in book form, contains not only the Papers presented at Margate, but also 
the opening and closing addresses, the discussion group reports, and a review of the display of automation 
equipment. This is the first published symposium dealing with the automatic factory and its many implica- 
tions and there has been a considerable advance demand for it. 


Those who would like to obtain a copy are advised to complete and return the reservation form overleaf. 


“PRODUCTION CONTROL AND RELATED WORKS STATISTICS” 


The report of the Joint Committee of the Institution of Production Engineers and the Institute of Cost 


and Works Accountants will shortly be available, price 5/- per copy, post free. (See pages 697/699 of the 
October Journal.) 


Copies may be reserved in advance by completing and returning the order form overleaf. 


“MATERIAL UTILISATION ”—THE REPORT OF THE SUB-COMMITTEE 


The Report of the Sub-Committee on Material Utilisation, set up by the Institution’s Research Committee, 
is now available at 5/- per copy, post free. (See order form overleaf.) 

The Sub-Committee was formed to investigate the extent to which British industry is making the best use 
of materials to discover the proportion converted into useful products, and to see if ways could be found to 
increase that proportion. 

In this first Report the Sub-Committee has confined its investigation to the metal-working industries and to 
metal working. The Report is based on a very large number of case studies which were collected from industry, 
mostly with the help of Working Parties set up by various Sections of the Institution. It is divided into three 
general sections :- 


(a) a general survey of the present position ; 

(b) a large number of illustrated case studies in which “ before and after” results are shown, together with, 
_in most cases, the economics of each result ; 

(c) conclusions and recommendations. 


The aim of the Sub-Committee has been to provide a publication of direct use to production engineers, with 
the information set down in a brief and easily digested form. It is the belief of the Sub-Committee that much 
can be done by industry to improve the effective utilisation of material, and an examination of this Report 
should give food for thought. From a national point of view it is vitally important that we should make the 
fullest use of our resources ; we cannot afford to be prodigal with either imported or home produced materials. 
From the manufacturer’s point of view, any means of reducing costs is welcome in these days when both 
materials and labour show a steady tendency to increase in price. 

This Report shows some of the ways in which economies have been achieved and points the way to 
further investigation. The examples selected are those that have been carried out under normal working 
conditions and have been chosen from both large and small industries. Although every problem of improving 
material economy needs individual examination, the examples shown cover a sufficiently wide range to suggest 
avenues for exploration in almost every engineering factory. 
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To: Tse Secretary, 
INSTITUTION OF PropuUCTION ENGINEERS, 
10 Cuesterrietp Street, 
Lonpvon, W.1. 


POSONE SHU TER Fe deccistsacevicns copy/ies of the bound publication of the Proceedings of the Margate Conference at 
al ~ Gem, ERE TORR, SIND Gein laci oi ieregccccetecccocccces in payment. 
PUREE is::5 aks chajpbinbubbapdaanssesvonsbeiigheccuuse phi nett yenauieavrebssserourenavinnberiees Ggmmrs teh: 
ADDRESS 
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PLEASE 


All remittances should be made payable to “ The Institution of Production Engineers” 


lo: THe SeEcRETARY, 
INSTITUTION OF PRopUCTION ENGINEERS, 
10 CHESTERFIELD STREET, 
Lonpon, W.1. 


REPORT ON “ PRODUCTION CONTROL AND RELATED WORKS STATISTICS ” 


Please send me............... copy/ies of the above Report, at 5/- each, post free when available. I enclose remittance 
ee Mec diuessacecsucane made payable to “Institution of Production Engineers ”’. 
Se a es ea a, ead cua hiaetipon slbesbiy Si audio els ob ean ale heed tascam ioe 
Block letters PLEASE ADDRESS 


To:- Tue Secretary, 
INSTITUTION OF PRODUCTION ENGINEERS, 
10, CuHesTERFIELD STREET, 
Lonpon, W.1. 


REPORT ON “ MATERIAL UTILISATION ” 


ee” eee copy/ies of the above Report, at five shillings each, post free. I enclose remittance 
Sy ep eee es SP eee PS , made payable to “ The Institution of Production Engineers ”’. 
FRM eats eins esccedtvesdidbecswovcertdasevevcscobdscunbuddsubaadelviadk butte ene SE 
Block letters Ss tcitthah lal ieonncrnts dipgtpenestesuibonncectedtacbalidsete dlls die mee 
PLEASE 
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MEETINGS 


Visitors’ tickets may be obtained from Section Honorary Secretaries. 





OCTOBER, 1955 


EAST & WEST RIDINGS REGION 


Doncaster 7 p.m. October 11th 
The Danum Hotel, Doncaster. 

“Centrifugal Casting and Shell Moulding” by Dr. L. 
Harrison. 

Halifax 

The George Hotel, Huddersfield. 
“Automation — New Tools for ee Productivity” by 


7.15 p.m. October 11th 


F. G. Woollard, M.B.E., M.I.Mech.E., M.I.Prod.E., 
M.S.A.E. 
Sheffield 7 p.m. for 7.30 p.m. October 10th 


Annual Dinner at The Grand Hotel, Sheffield. 


Sheffield 6.30 p.m. October 24th 
The Grand Hotel, Sheffield. 

Informal Meeting. 

Sheffield Graduate 6.30 p.m. October 19th 


Laycock Engineering Ltd., Victory Works, 
Sheffield, 8. 

Practical Lecture on the uses of Automatic Lathes. A new 
style lecture actually held in the workshop with the equip- 
ment in working order. Admission by ticket only obtainable 
from the Section Hon. Secretary. 

REGIONAL MEETING 7 p.m. October 3rd 
The Chemistry Lecture Theatre, The University, Leeds, 2. 
“Valid Incentives” by E. C. Gordon England, M.I.Prod.E., 
F.I.1.A., F.I.M.T., F.R.Ae.S. 


EASTERN REGION 


Eastern Counties 7.30 p.m. October 14th 
Davey Paxman & Co. Ltd., Britannia Works Canteen, 
Colchester. 

“Ball and Roller Bearings — Including their Application and 
Manufacture” by A. R. Watson. 

Norwich 7.30 p.m. October 26th 
Great Yarmouth Technical High School, Oriel Avenue, 
Gorleston, Great Yarmouth. 

Speaker: E. C. Gordon England, M.I.Prod.E., F.I.1.A., 
F.I.M.T., F.R.Ae.S. 


MIDLANDS REGION 
Birmingham 7 p.m. October 19th 
The James Watt Memorial Institute, Great Charles Street, 
Birmingham. 
“The Application of Electronics to Industry” by J. B. C. 
Robinson, B.A. - 
Birmingham Graduate 7 p.m. October 11th 
The James Watt Memorial Institute, Great Charles Street, 
Birmingham. 
“Plastics and Production ” by L. A. White. The lecture will 
include the film “To Shape Tomorrow ”. 
Coventry 7.30 p.m. October 14th 
Dinner and Dance at The Masonic Hall, Coventry. 
Coventry 7 p.m. October 18th 
The Craven Arms, High Street, Coventry. 
“Bridging the Handling Gap” by J. Bright. 
Coventry Graduate 7.15 p.m. 
The Craven Arms, High Street, Coventry. 
“Production Panel” — Discussions on some aspects of 
Production Engineering. The Panel will include :- H. D. S. 
Burgess, M.1.Prod.E.; H. Weston, M.I.Prod.E.; D. D. Davis, 
M.I.Prod.E.; E. Beaumont, A.M.I.Prod.E.; H. Wyndham 
Badger, (Education Officer of the Institution). Questionnaires 
will be distributed. 
Shrewsbury 7.30 p.m. October 26th 
The Walker Technical College, Oakengates. 
“Industrial Applications of Electrical Devices” by P. L. B. 
Buckley, B.Sc., and S. L. Robinson, A.M.I.Prod.E. 


Millhouse, 


October 26th 


Wolverhampton 7.15 p.m. October 19th 
Wolverhampton & Staffs Technical College, Wolverhampton. 
“ Plant Maintenance and Productivity” by R. A. Rogers, 
B.Sc., A.M.I.E.E. Combined meeting with the Graduate 


Section. 

Wolverhampton Graduate 715 p.m. October 19th 
(see above) 

Worcester 7.30 p.m. October 26th 


The Cadena Cafe, Worcester. 


“Milling and its Progress” by N. Stubbs, M.B.E., 
B.Sc.(Hons.). 

NORTH MIDLANDS 
Derby 7 p.m. October 17th 


The College of Art, Derby. 

“Automatic Mechanical Project Factory” by H. J. Graves, 
M.1.Prod.E. 

Leicester 7 p.m. 
The Windsor Room, Bell Hotel, Leicester. 
“On Being a Production Engineer” — Chairman’s Address 
by J. C. Routledge, M.I.Prod.E. 


October 13th 


Leicester 7.30 p.m. October 20th 
Annual Dinner at The Kings Hall, Grand Hotel, Leicester, 
Lincoln 7.30 p.m. October 26th 


The Ruston Club, Unity Square, Lincoln. 


“Design of Transfer Machines under Application to 


Production” by F. Griffiths and H. W. Holbeche. Joint 
Meeting with the Newark Engineering Society. 
Nottingham 7 p.m. October 5th 
The Victoria Station Hotel, Nottingham. 

“* Packaging” by E. H. Dickens, M.B.E. 

Peterborough 7.30 p.m. October 4th 


The Campbell Hotel, Bridge Street, Peterborough. 
“A Lecture on Lecturing” by R. Parmenter. 


NORTH WESTERN REGION 
Liverpool 7.30 p.m. October 12th 
The Exchange Hotel, Liverpool. 
“The Application of Radioisotopes in Industry” by Dr. 
Henry Seligman, Ph.D., of the United Kingdom Atomic 
Energy Authority. 
Manchester 7.15 p.m. October 24th 
The Reynolds Hall, College of Technology, Sackville Street, 
Manchester. 
“ Cutting Tools — Application and Research” by M. O. 
Short, BSc.(Eng.). 
Manchester Graduate 7.15 p.m. October 13th 
The Reynolds Hall, College of Technology, Sackville Street, 
Manchester. 
“ Surface Finish” by J. Halling; B.Sc.(Eng.). 
Preston 30 p.m. October 19th 
The Lecture Hall of the Blackburn Public Halls, Blackburn. 
“ Productivity in Good Times and Ill” by Lewis Wright, 


Secretary of the Amalgamated Weavers Association. Joint 
lecture with Blackburn Productivity Committee. 
Stoke-on-Trent 7.15 p.m. October 24th 


Hanley Town Hall, Hanley, Stoke-on-Trent. 

“Some Interesting Details to the Engineer Obtained during 
A Recent~ Visit to Germany” by W. R. Bailey, 
A.M.I.Prod.E. 


NORTHERN REGION 
North Eastern Section 7 p.m. 
The Neville Hall, Newcastle-upon-Tyne. 
“Work Study as Applied to Engineering Operations” by 
Dr. H. E. North, Ph.D., BSc, A.R.LC., M_Jnst.F., 
A.M.1.Chem.E. 


October 17th 








North Eastern Graduate 7 p.m. October 7th 
Roadway House, 8 Oxford Street, Newcastle-on-Tyne. 
Film Evening—*Powered Flight” and “Engineers in Steel”. 
Tees-side 7 p.m. October 11th 
The Technical College, Darlington. 
“The Practical Uses of Electronics in Industry” by K. A. 
Zandstra, A.M.I.E.E. 
Northern Ireland 7.30 p.m. October 13th 
The Kensington Hotel, College Square East, Belfast. 
Social Evening commencing with Chairman’s Address, 
followed by an Informal Discussion, and concluding with a 
short film entitled “ To be Precise ’’. 

SCOTTISH REGION 
Dundee 7.30 p.m. October 12th 
The New Imperial Hotel, 15 Tally Street, Dundee. 
“The Impact of the Automatic Age”. Closed Joint 
Meeting with the Institution of Industrial Administration. 
Edinburgh 7.30 p.m. October 12th 
The North British Station Hotel, Edinburgh. 
“ Experiments in Light Industry in the Highlands and their 
Implications” by J. M. Rollo, O.B.E., B.Sc. 
Glasgow 7.30 p.m. October 20th 
The Institution of Engineers and Shipbuilders in Scotland, 
39 Elmbank Crescent, Glasgow, C.2. 
“Unusual Products that can be made from Tube” by 
A. N. Attwood. 

SOUTHERN REGION 
Oxford 7.15 p.m. 
The Town Hall, Oxford. 
“Automatic Transfer Machines” by F. Griffiths and H. N. 
Holbeche. 
Oxford 7.15 p.m. October 25th 
The North Oxfordshire Technical College and School of Art, 
Bath Road, Banbury, Oxon. 
“Automation in the Aluminium Industry” by D. A. Ellis, 
G.I.Mech.E. The lecture will be followed by the film “ The 
Kittimat Story ” 
Reading 7.30 p.m, 
The Great Western Hotel, Reading. 
“Production Control as Applied to Small and Medium 
Size Companies” by F. T. Hunter, A.C.W.A. 
Southern 7.15 p.m. October 20th 
The Polygon Hotel, Southampton. 
“Gas Turbines—Basic Principles and Production Problems ” 
by C. E. Wurr. Meeting in conjunction with the Institute 
of Mechanical Engineers and the Royal Aeronautical Society 
(Southampton Branch). 

SOUTH EASTERN REGION 

London 7 p.m. 
The Royal Empire Society, 
London, W.C.2. 
“The Manufacture of Cold Reduced Sheets” by E.G. Brace. 
London Graduate 7.15 p.m. October 25th 
The Institution of Production Engineers, 10 Chesterfield 
Street, London, W.1. 
“The Assessment of Surface Finish” by a representative -of 
Taylor, Taylor, and Hobson Co. Ltd. 


October 1ith 


October 6th 


October 20th 
Northumberland Avenue, 


Luton 7.30 p.m. October 25th 
S.K.F., Luton. 

“ Principles of Colour Perey, ry 4 P. F, Carnt. 

Luton Graduate p-m. October 20th 


Works Visit to Shredded Wheat co “ Welwyn Garden 
City, Herts. 

Rochester 7.30 p.m. 
The Sun Hotel, High Street, Chatham. 
“How the Money Moves in Business” by T. G. Rose, 
M.I.Mech.E., M.I.Prod.E., F.I.1.A. 

South Essex 7.30 p.m. October 5th 
The Mid-Essex Technical College, Chelmsford. 


“Training of Production Managers and _ Production 


October 13th 


Engineers” by G. S. Bosworth, M.A., M.I.Mech.E., 
A.M.1.E.E., A.R.Ae.S. 

SOUTH WESTERN REGION 
Gloucester 7.30 p.m. October 21st 


The Wheatstone Hall, Gloucester. 


“ The Future of Aircraft Production ” by S. P. Woodley, 
M.B.E’ 


Western 7.15 p.m. October 19th 
The Small Lecture Theatre, Bristol University Engineering 
Laboratories, University Walk, Bristol, 8. 
“ Manufacture of Light Alloy Forgings and Pressings’”’ by 
J. E. Earl. 
Western 7 p.m. for 7.30 p.m. October 28th 
Annual Dinner and Dance at the Berkeley Cafe, Clifton, 
Bristol, 8. 
WELSH REGION 

South Wales 7 p.m. 
Reardon-Smith Lecture Theatre. 
“Industrial Engineering” by a 
Productivity Council. 
South Wales 7 p.m. 
South Wales Engineers’ Institute, Park Place, Cardiff. 

‘The Control of Quality in Medium Quantity Production " 
by J. Loxham, M.I.Mech.E., M.I.Prod.E., F.R.S.A. 
West Wales 7.30 p.m. October 21st 
Central Library, Alexandra Road, Swansea. 
Introduction to “Still More for Less” by J. L. Daniels, 
B.Sc.(Eng.). 


October 13th 


panel from British 


NOVEMBER Ist-7th 1955 


MIDLANDS REGION 


Coventry 7 p.m. 
The Church House, Rugby. 

“ Putting Teeth in ‘their Place ” by J. E. Stubbings. 
Wolverhampton 7.15 p.m. November 2nd 
The Stafford Technical College, Stafford. 

“Increased Automation of Existing Production Lines” by 
J. B. Jay, A.M.I.Mech.E. 
Birmingham Graduate 

Works Visit to Boxfoldia Ltd. 


NORTH MIDLANDS REGION 
Lincoln 7 p.m. for 7.30 p.m. November 3rd 
Dinner-Dance at The Ruston Club, Unity Square, Lincoln. 
Peterborough 7.30 p.m. November 2nd 
The Campbell Hotel, Bridge Street, Peterborough. 
“ The Shell Moulding Process” by D. N. Buttrey. 
Peterborough 730 p.m. November 3rd 
The Campbell Hotel, Bridge Street, Peterborough. 
“ Engineering Economics” by T. S. Welch, A.C.A. Joint 
meeting with the Institution of Incorporated Plant Engineers 
(Peterborough Section). 


SOUTHERN REGION 


7.30 p.m. November 3rd 
Transport Equipment (Thornycroft) Ltd., 


November 4th 


10 a.m. November 5th 


Reading 
The Canteen, 
Basingstoke. 
“Glass Fibre and its use in Reinforced Plastics” by A. R. 
Hennings, B.A. 

SOUTH EASTERN REGION 
London Graduate November Ist 
Visit to Rockware Glass Ltd., Rockware Avenue, Greenford, 
Middx. 


South Essex 7.30 p.m. November 2nd 
The Ilford Club, 2la Balfour Road, Ilford. 


“ Powder Metallurgy” by G. R. Bell, B.Sc., A.R.S.M., 
A:R.L.C., A.LM. 

NORTHERN REGION 
Tees-side 7 p.m. November Ist 


The Cleveland 
Middlesborough. 
“The Practical Application of Production Engineering 
Research” by Dr. D. F. Galloway, B.Se.(Hons.), 
M.1I.Mech.E., M.I.Prod.E., A.M.I.E.E. 


SCOTTISH REGION 


Glasgow 7.30 p.m. November 3rd 
The Institution of Engineers and Shipbuilders in Scotland, 
39 Elmbank Crescent, Glasgow, C.2. 

Open Discussion. 


Scientific & Technical Institution, 


October 28th. 
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PRODUCTION APPOINTMENTS 


BULLETIN No. 6l 
OCTOBER 1955 











The last date for receiving material for insertion in the following month’s bulletin is the 20th of each month. 


The fee for insertion of particulars regarding each appointment is £3 3s. (up to 100 words), and over 100 words £5 5s. A 
standard charge of £1 1s. per insertion is made to firms affiliated to the Institution, Technical Colleges, Universities and 


organisations. 


Advertisers are advised that better response is likely if, in addition to essential qualifications, the following information is 


given :— 


(a) Location of appointment; (b) Status in the organisation and scope of promotion; (c) Salary range and age range. 


Advertisers are asked to advise the Institution when appointments are filled. The Institution reserves the right to refuse 
or withdraw any announcement and also to make any alteration in the wording to ensure conformity with the Institution stan- 
dards. Members interested in the following appointments should make application in accordance with the terms of notice. 
No. correspondence can be undertaken by the Secretary other than the forwarding of replies to Box Nos. 


All advertisements appearing in this Bulletin are subject to the Notification of Vacancies Order of 1952. 


Works Manager, Box 1184 (September issue). I take this 
means of thanking all those who replied, your letters being 
too numerous to answer individually. 


Automation Equipment Designers and Project Engineers. 
Exceptional opportunity exists for keen, well trained young 
men with ideas to come in on the ground floor. A rapidly 
expanding group engaged upon the design and manufacture 
of automatic linking devices and automation equipment 
needs men with sound engineering training aged 23 - 30, 
H.N.C. standard. Good salary, recreational and social 
amenities and pension scheme are offered, together with 
housing assistance after qualifying period: Write to: The 
Manager, Automation Division, The Hymatic Engineering 
Co. Ltd., Redditch, Worcestershire. 


Methods Engineer. A fully experienced engineer is required 
by prominent firm with first-class product reputation (mobile 
cranes). It is essential that applicants should be well versed 
in most engineering processes and capable of processing and 
assessing production times from drawings. While requiring 
a good general knowledge, it is mot necessary to be a 
specialist in any one subject, as the type of person we 
require would have the incentive and progressive outlook to 
forge ahead under our progressive conditions and expanding 
manufacture. Assistance with housing could be based on 
experience and ability. Applications containing fullest 
details of training, experience and qualifications should be 
addressed to: The Personnel Superintendent, K. & L. 
Steelfounders and Engineers Limited, Letchworth, Herts. 


Jig and Tool Draughtsmen. Two Jig and Tool Draughtsmen 
required by prominent firm with first-class product reputation 
(mobile cranes). Applicants for these positions should 
preferably possess thorough practical shop experience and be 
capable of. designing press tools, jigs and fixtures while a 
knowledge of boring fixtures would be especially useful. 
Persons of lesser experiénce but capable of showing improve- 
ment will also be considered. Salary would be based on 
experience and ability. Applications containing fullest 
details of training, experience and qualifications should be 
addressed to: The Personnel Superintendent, K. & L. 
Steelfounders and Engineers Limited, Letchworth, Herts. 


Managerial Post. The Plessey Company Limited (Swindon 
Factory) will be pleased to receive applications from 
executives of proven ability for a very interesting managerial 
post which will shortly be available. The successful candidate 
will be required to increase production of established 
products and also to build up the manufacture of new lines 
as introduced. For this, the selected applicant must possess 
(preferably in light engineering) a background of factory 
management, with sound production experience and an 
appreciation of the commercial aspects of modern business. 
This important appointment commands a four-figure salary 
and participation in the Company’s pension scheme. Reply 
in confidence to: The Personnel Manager, The Plessey Co. 
Ltd., Kembrey Street, Swindon, Wilts. 


Senior Tool Designers, Press Tool Men and Process 
Planning Engineers. D. Napier & Son, Ltd., Acton, London, 
W.3, manufacturers of aero gas turbines have vacancies for 
Senior Tool Designers, Press Tool Men and Process Planning 
Engineers in a newly appointed office. Applicants need not 
have had previous experience in aero engines, but an 
engineering apprenticeship is an essential qualification. 
Attractive salaries will be paid to successful personnel. 
Ganteen facilities, social activities and a pension scheme are 
available. The work is interesting and for prototype and 
development projects of a secret nature. Interviews will be 
arranged to suit applicant’s convenience. Applications to: 

Dept. C.P.S., 336/7 Strand, WC.2, quoting Ref 130F. 
Production Engineers. Simmonds Aerocessories Limited, 
Glamorgan, South Wales, are prepared to consider applica- 
tions from experienced Production Engineers with specialised 
experience in light engineering, covering the production of 
small components in both small and large batch quantities. 
If interested, please send details of education, training and 
experience to: The Personnel Manager. 


Estimating Department. Rapidly expanding engineering 
company, engaged on jig tool and prototype work, 
requires man to build up estimating department. Prospects 
would include the subsequent organisation of complete 
production control system. Background of shop and technical 
experience essential. Smith-Richards Ltd. » Wellington Road, 
High Wycombe, Bucks. 
Senior Production Engineers. Leading machine tool 
manufacturing and sales organisation invites applications 
from Senior Production Engineers for interesting and 
responsible position in technical sales department. Age 35-40. 
Minimum qualifications — full apprenticeship and H.N.C. 
in Mechanical or Production Engineering or equivalent. 
Preference given to applicants with wide practical experience 
in modern machine shop, toolroom and presswork practice. 
Apply in first instance to: Box No. 1191, I.Prod.E., 
10 Chesterfield Street, London, W.1. 
Young Production Engineers. Leading machine tool 
manufacturing and sales organisation invites applications 
from young production engineers for interesting and 
progressive positions in technical sales department. Age 


25-30. Minimum qualifications — full apprenticeship and 
H.N.C. in Mechanical or Production Engineering or 
equivalent. Preference given to experience in following 


fields:- high precision machines as used in toolroom and 
instrument industries; press and sheet metal work; plastics 
and/or die casting; press and hammer forging; milling, 
boring, grinding and gear machines, high production and 
transfer types. Apply in first instance to: Box No. 1192, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Production Management. A management vacancy has 
arisen in the production planning department, Chiswick 
Products Ltd., Burlington Lane, London, W.4, manufacturers 
of Cherry Blossom and Mansion polishes, etc. | Within 








18 months of appointment the successful applicant will be 
expected to assume full responsibility, under the head of 
department, for material control, scheduling and progress, 
including tin box and card box manufacture. The work 
is of a varied nature calling for a high degree of initiative. 
Age 25-35 years, good shop floor production experience, 
with progress or stock control experience would be an 
advantage. Apply Personnel Department for full details and 
application form. 


Works Manager required for small works (120 personnel) in 
the Highbury district of London. Must be a competent 
engineer accustomed to control men. Good prospects. Box 
No. 1193, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Methods Development Engineer. An important subsidiary 
of a large engineering group in North Derbyshire requires 
a Methods Development Engineer. The appointment carries 
responsibility direct to the General Manager for investigation 
into all production methods on work of a medium/heavy 
nature. It requires a man preferably with good experience 
in machine tool building, and the ability to push his ideas 
through the production shops. Age level 30-40. Salary up 
to £1,500 according to experience. Apply, giving full details 
to: Box No. 1194, LProd.E., 10 Chesterfield Street, 
London, W.1. 


Production Engineer. A well-known London firm invites 
applications from production engineers between the ages of 
28 and 40 for the post of Works Manager. Duties of this 
appointment would cover the control of a small works and 
works staff of approximately 50 people, mostly engaged on the 
assembly and testing of industrial hydraulic components, 
together with a prototype and small batch production machine 
shop. The successful applicant would also be responsible for 
estimating and planning. Commencing salary would be 
around £1,000 per annum, depending upon qualifications 
and experience. Apply in writing to: Box No. 1195, 
I.Prod.E., 10 Chesterfield Street, ndon, W.1. 


Planning Engineer required, experienced in estimating, 
planning and ratefixing for medium size production machine 
shop. Excellent pension scheme operated. State experience, 
age and salary required to: Personnel Manager, Kent Alloys 
Limited, Strood, Rochester, Kent. 


Draughtsmen required with experience on design of jigs, 
tools and gravity dies. Excellent pension scheme operated. 
State experience, age and salary required to: Personnel 
Manager, Kent Alloys Limited, Strood, Rochester, Kent. 


Production Manager required by Fisher & Ludlow Limited, 
Material Handling Division. The Division is concerned with 
pressed steel and welded fabrications and mechanical 
assemblies and processes a considerable volume and variety 
of orders through its three works in the Birmingham area. 
The job needs a man with an. engineering background, 
preferably in its own field, possessing real management 
initiative and verve, and backed by a proved successful record 
in the production control function. Men with industrial 
engineering experience, anxious to obtain a progressive, 
interesting post in a rapidly expanding organisation should 
apply, in confidence, to: The Managing Director, Material 
Handling Division, Bordesley Works, Birmingham, 12. 


Time Study Engineer. Applications are invited from men 
who have had at least two years’ experience in applying 
incentives to direct and indirect workers, preferably in a 
process industry. Duties will include time and motion 
studying and investigation of existing methods and costs. 
The vacancy is permanent, superannuated ,and is known 
within ‘the Company, which is in the eastern suburbs of 
London. Applicants should give full details of experience, 
age and salary required, which will be treated in the 
strictest confidence. Box No. 1196, I.Prod.E., 10 Chesterfield 
Street, London, W.1. 


Young Engineer required for Sisal Estate in Tanganyika to 
understudy Chief Engineer in the maintenance of buildings 
and mechanical and electrical plant. Applicants must have 
served a recognised apprenticeship in engineering, including 
drawing office experience, and possess a Higher National 
Certificate or equivalent qualification. Salary £60 to £70 
per month according to experience and free medical 
attention, housing, fuel, electric light and water. Overseas 
leave allowance of 3 months every 24 years, with return 
passage paid for self, wife and up to one full fare for any 
children, and also local leave of two weeks each _ year. 
Good prospects. Apply, giving details of age, experience, 
qualifications and family to: Box No. 1197, I.Prod.E., 
10 Chesterfield Street, London, W.1. 


Jig and Tool Design. An old established and rapidly 
expanding Company, manufacturing internationally-known 
product in the medium electrical and _ mechanical 
engineering field, requires fully experienced Jig and Tool 
Draughtsmen. Salaries in advance of A.E.S.D., together 
with generous bonus schemes. Pension and sports club. The 
factory is situated near a market town in rural surroundings 
convenient to London and the East Coast. Company’s 
housing available. Write, with full details of experience to: 
The Personnel Officer, Box No. 1198,  I.Prod.E., 
10 Chesterfield Street, London, W.1. 


Ratefixers. Vacancies occur for two additional Ratefixers ‘1 
heavy machine shops dealing with expanding production 
programme. Applicants should have served apprenticeship 
in heavy engineering, and previous ratefixing or work study 
experience would be an advantage. Good pension scheme. 
Apply, giving details of age, education, qualifications and 
experience to: Personnel Department, W. H. A. Robertson 
& Co. Ltd., Lynton Works, Bedford. 


Development Engineer required to form new department 
within a heavy engineering works producing semi-finished 
products in the principal non-ferrous metals. The department 
would be responsible for developing and constructing 
mechanical, automatic or semi-automatic devices to improve 
productivity throughout the works. The applicant would be 
responsible to the Managing Director and would need to 
co-operate closely with the various production managers. 
The position is permanent and there are excellent prospects 
for the right man. Wide practical engineering experience in 
industry or the services essential. It is hoped to make the 
appointment within the next six months. Salary according 
to ability and experience. Write in confidence, giving age, 
full details of education and career, to: The Managing 
Director, Enfield Rolling Mills Limited, Millmarsh Lane, 
Brimsdown, Enfield, Middx. 


Senior Methods Engineer; Assistant to Machine Tool 
Engineer. The English Electric Company, Stevenage, Herts., 
invite applications for the following positions: Senior 
Methods Engineer. Applications for this position are invited 
from -Senior Methods Engineers who are fully experienced 
in the following types of work as applied to prototype or 
medium quantity production: (a) manufacture of structures 
(airframe); (b) manufacture of instruments; (c) manufacture 
of electronic equipment. This senior appointment bears the 
responsibility for reviewing designs for ease of manufacture, 
methods planning, estimating and specification proving of 
methods on production. Assistant to Machine Tool 
Engineer. The responsibilities are the selection of the 
most suitable machine tools, the procurement of same 
and the maintaining of adequate records. Applicants 
should have served an engineering apprenticeship and 
possess a basic knowledge of machine tools as applied to 
the light or electro mechanical industry. An O.N.C. 
is desirable. These positions carry attractive salaries with 
excellent prospects in an expanding organisation. ‘A pension 
scheme is available after a qualifying period, and housing 
assistance can be given in certain cases. Applications should 
be sent to: Dept. C.P.S., 336/7 Strand, London, W.C.2, 
(quoting Ref No. 1343G). 
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Time and Motion Study Engineer to take charge and 
reorganise the Time Study section of a modern engineering 
works engaged in the machining and assembling of auto- 
mobile components. Only engineers having at least five (5) 
years’ experience in scientific time and motion study need 
apply. Salary £900 - £1,000 in accordance with experience. 
his is a permanent staff appointment, pensionable, and 
with opportunities for advancement for an experienced and 
ambitious engineer. Factory located 30 miles north of 
London where rented housing accommodation is available. 
Box No. 1199, I.Prod.E., 10 Chesterfield Street, 
London, W.1. Fr er ae 

Production Manager required by a large, well-known, 
Midlands manufacturer in the automotive engineering indus- 
try, employing several thousand people. Must have received 
a sound engineering education followed by an apprenticeship 
or the equivalent factory experience. Personal driving force 
and plenty of initiative are essential qualities, also the 
ability to take full responsibility for the entire control ot 
production including shop planning, machine loading and 
stock control. The post is a permanent one and offers 
unlimited opportunity for further advancement for an 
ambitious and enthusiastic executive and carries a remunera- 
tion of up to £1,500 per annum, according to level of 
ability, also an excellent superannuation scheme. Applicants 
should submit full details of general and technical education, 
together with professional or academic qualifications attained, 
also full details of past managerial experience and present 
appointment and degree of responsibility. Applications will 
be treated in the strictest of confidence and dealt with by the 
Managing Director. Apply: Box No. 1200, I. Prod.E., 
10 Chesterfield Street, London, W.1. 





Development Engineer required for steel works in the 
West Midlands, engaged in the manufacture of high quality 
steel strip. Experience in the design and operation of 
machines in current use for this purpose, would be useful 
but not essential. Applicants should not be over 30 years of 
age, and should be either engineering graduates with a B.Sc. 
in Engineering or equivalent, or members of the Institution 
of Mechanical Engineers, or Electrical Engineers or 
Production Engineers. Write full details of experience and 
qualifications giving some indication of salary requirements 
to: Messrs. Charles Cooper (Tipton) Limited, Locarno Roaa, 
Tipton, Staffs. 


Time Study and Ratefixing Engineer. Salary according to 
age, qualifications and experience. Pension scheme. Apply, 
in confidence, giving particulars in chronological order to: 
The Secretary, Messrs. John Lang & Sons Ltd., P.O. Box 
No. 5, Mary Street, Johnstone, Renfrewshire. 


Executive Personnel required with practical knowledge of 
method study and work planning and preferably with a 
degree in engineering, for organisations in Chester, Hooton, 
Manchester and Birmingham. Age 30-40. Salary 
commensurate with qualifications. Superannuation scheme. 
Applications to: Williams & Williams Ltd., P.O. Box 4, 
Reliance Works, Chester. 


Production Engineers keen to become _ technical 
representatives are required by a London company for the 
Midlands and North of England areas. Applicants should 
have sound experience in process planning and preferably 
in layouts for special purpose machining tools. Salaried 
positions with superannuation scheme. Write full particulars 
to: Box No. 1201, I.Prod.E., 10 Chesterfield Street, 
London, W.1. 


Top Executive to take charge of factory engaged on 
precision repetition work and intricate assembly. Must be 
fully conversant with latest methods of production control 
and factory administration and have extensive knowledge of 
modern machining methods. M.1.Prod.E. an advantage and 
knowledge of timber trade desirable but not essential. Must 





have held position of similar responsibility. Four-figure 
salary with share of profits if proven. First-class 


accommodation in South Wales area available. Box No. 1207, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Project Engineers. The British Tabulating Machine Co. 
Ltd., Letchworth, Herts., requires several Project Engineers 
to undertake responsibility for introducing new developments 
to production units and co-ordination ot development team 
activity with the emphasis on design simplicity and economic 
production. The Company are manufacturers of ‘ Hollerith 
electro-mechanical and electronic punched card accounting 
machinery. Applicants should be of H.N.C. standard or 
equivalent. Process planning and shop floor methods 
experience is essential. Salaries will be commensurate with 
experience and qualifications. Pension fund and sick pay 
facilities are in being. Write, giving personal history to: 
Personnel Superintendent, quoting reference PE/914. 


Qualified Time Study Engineers required by large and 
important electronic engineering company in the London 
area. Applicants must have good practical background and 
several years experience on Time Study, using standard 
speed and effort rating techniques as applied to short batch 
production. Attractive salaries will be paid to successful 
applicants. Applications, which should give full details of 
qualifications and experience, should be addressed to: 
Box No. 1202, I.Prod.E., 10 Chesterfield Street, 
London, W.1. 


Ratefixers required for sheet metal department of large 
electronic engineering company in the London area. 
Applicants must have had considerable practical experience 
on sheet metal work, be able to estimate rates accurately 
from drawings, and to prepare own process layouts for very 
short batch production. An attractive salary will be paid to 
successful applicants. Applications, which should give full 
details of qualifications, experience and salary required, 
should be addressed to: Box No. 1203, I.Prod.E., 
10 Chesterfield Street, London, W.1. 





Technical Manager required by a prominent firm of small 
tool manufacturers in the Midlands, with modern and 
first-class equipment and layout, engaged in high quality 
small batch production. Applicants should have served 
an engineering apprenticeship and have had several years 
experience in small tool manufacture with special emphasis 
on the preparation of job layouts, time study, technical 
estimating, quality control and methods improvement. The 
post offers an attractive salary, bonus and prospects to a 
capable and energetic engineer having personality and 
proved administrative and managerial ability. Box No. 1204, 
I.Prod.E., 10 Chesterfield Street, London, W.1. ; 


Production-Planning Engineer. Along _ established 
engineering company in Newcastle-upon-Tyne is about to 
appoint a Production-Planning Engineer to co-ordinate and 
supervise the personnel and functions of jig and tool design, 
methods, time study and labour cost and materials control. 
The successful applicant will require to have a sound 
knowledge and be fully experienced in modern methods of 
production control as applied to batch production 
components of precision. The position carries senior staff 
status, a generous salary, pension rights and bi-annual bonus. 
There are excellent prospects of advancement in managerial 
status. Applications, which will be treated in strict 
confidence at Board level, should give full details of 
education, training, positions held, salary levels, and should 
be addressed ‘ For the attention of the Managing Director ’, 
Box No. 1205, I.Prod.E., 10 Chesterfield Street, 
London, W.1. 





Production Engineer. A large light engineering company in 
South Wales, close to the bays and beaches of the Gower 
Peninsula, seeks the services of an experienced Production 
Engineer. The successful candidate will be between 30 and 
40 and will have first-class knowledge of press tools and 
assembly fixtures: experience of plastic moulding and die- 
casting would be a great advantage. This is an important, 
pensionable post. Applications in the fullest detail, should 
be addressed to: The Personnel Manager, Box No. 1206, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 





Planning Engineer required by electronic engineering com- 
pany within 30 miles London. O.N.C. Electrical or 
Mechanical and previous experience of radio or telephone 
industry preferred. Salary up to £850 p.a. for right man. 
Permanent, pensionable position offering excellent prospects. 
Apply: Box No. 1208, I.Prod.E., 10 Chesterfield Street, 
London, W.1. 


Tool Draughtsman required with experience of tools, jigs 
and fixtures for batch production of electronic equipment. 
Commencing salary up to £750 p.a, 30 miles from London. 
Pension Scheme in operation. Apply: Box No. 1209, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


1.L.O0. Missions. Enquiries are invited from persons with 
appropriate professional or technical qualifications to act as 
members of International Labour Organisation Missions to 
assist in raising productivity in under-developed countries. 
Wide experience in application of modern industrial engin- 
eering techniques required. Experience in lecturing desir- 
able. For application forms write: Ministry of Labour and 
National Service (A.S.12), Almack House, 26-28 King Street, 
London, S.W.1, quoting A12/350/ILO. 


Planning Engineer. Excellent opportunity occurs for a 
qualified engineer to join a small but expanding machine 
tool and general engineering company, to assist in the 
establishment of a methods and ratefixing section and 
ultimately to be solely responsible for these activities to the 
Works Manager. Previous works study or ratefixing experi- 
ence is essential Commencing salary £800- £900 p.a. 
according to experience. Pension and Life Insurance Scheme 
in operation. Applicants should write giving full details of 
age, education, qualifications and experience, with strict 
confidence assured, to: The General Manager, Brookes 
(Oldbury) Limited, Oldbury, Birmingham. 


Development Engineer required by firm engaged in pro- 
duction of electrical components for radio and allied trades. 
Applicant must have sound engineering background with 
experience in design of special purpose machinery. Hydraulic, 
pneumatic, or electrical experience will be an asset but not 
essential. Excellent opportunity in small but growing de- 
partment for first-rate man with creative ability. New 
factory in Croydon area. Salary £850. Box No. 1210, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Methods Engineer of section leader status required by 
important engineering Company in Leicestershire. Appli- 
cants should be not less than 30 years old and be fully 
experienced in batch and jobbing production under time 
study conditions. Sound machine shop knowledge required 
and ability to organise and control staff essential. Please 
apply, quoting apprenticeship, education, and positions 
held, in chronological order, with salaries and dates, to: 
- No. 1211, LProd.E., 10 Chesterfield Street, London, 
a. 


Production Manager required by South Wales manufacturers 
prominent in their field of high precision light engineering. 
Should be possessed of sound engineering experience and 
ability, practised in methods development, jig and tool de- 
signs, plant layout, production control methods, labour 
handling, etc. A really excellent opportunity to a man of 
experience, drive and initiative. Appointment carries senior 
managerial status and is superannuated. Salary and conditions 
generally commensurate with far reaching responsibilities. 
Own staff notified. Box No. 1212, I.Prod.E., 10 Chesterfield 
Street, London, W.1. 


RUSTON-BUCYRUS LTD., invite applications for 
following technical stati for modern and tully equippeg 
works in the medium-heavy engineering industry: 
Kianning Engineers with experience ot machine tools fe 
planning, processing for jigs, nxtures and equipment, e 
and ratetixing. Experience should be such as to be able i 
undertake this work on machine tool operations from sma 
capstans to largest planers and boring mills. j 
Planning Engineers with experience of fabrication, plate 
preparation and welding for planning processing tor jig 
nxtures and equipment, etc., and ratenxing. Experiene 
should be such as to be able to undertake this work of 
tabricated and welded structures up to three tons in weighi 
Draughtsman with experience of template loft procedure for 
development of plate work, etc., for new burning maching 
technique. 

Draughtsman, Jig and Tool with experience of jigs, fixtures 
and tools, etc., for machine shop, welding and tabricating 
departments and development of tooling, etc., tor new 
machine tools, etc. Replies, in first imstance, stating age 
experience and salary required, to: Personnel Manager 
Ruston-Bucyrus Ltd., Excavator Works, Lincoln. 

Assistant Chief Planning Engineer required. ‘Experience 
demands full knowledge of machine shop practice in alf 
stages up to 20 tons, light and heavy fabrication and weld- 
ing, assembly and painting, etc., in small and large batch 
quantities. Age should be approximately 35 years with a 
background of practical experience in similar circumstances, 
technical qualifications not less than O.N.C. standard but 
H.N.C. preferred. Five-day week, usual amenities, super- 
annuation scheme, etc. Applications in writing in first 
instance giving all relevant details and approximate salary 
required should be addressed to: Personnel Manager, Ruston 
Bucyrus Ltd., Excavator Works, Lincoln. 


EDUCATIONAL APPOINTMENTS 


Assistant Instructor required by the Department of Work 
Study & Staff Training of the Engineering & Allied 
Employers’ West of England Association, (headquarters 
Bristol). Engineering training to Degree or H.N.C. standard 
desirable, plus practical experience in the application of 
work study in the engineering industry. Salary according to 
ability and experience, with participation in superannuation 
scheme. Write for particulars to: Brunel House, St. George’s 
Road, Bristol, 1. 


Manchester College of Technology. 

Development Engineer: Senior Draughtsman. The College 
is about to undertake a study of the design of machine tools 
which are to be specially suitable for automatic electronic 
control. The project is to be sponsored by the National 
Research Development Corporation. Applications are in- 
vited for-(a) A Development Engineer, (b) A_ Senior 
Draughtsman. Candidates for post (a) should be University 
Graduates in Mechanical Engineering; experience in the 
Design of machine tools, though not essential, would be an 
advantage. The salary for this post will be within the range 
of £900-£1,200, dependent upon qualifications and 
experience. Candidates for post (b) should have experience 
in mechanical machine tool design. The salary for this post 
will be within the range of £600 to £800 per annum. 
Further particulars of appointment may be obtained from 
the Registrar. Application should be made in writing to: 
The Registrar, College of Technology, Manchester, 1, and 
should include full particulars of the candidate’s qualifica- 
tions and experience and the names of two persons of whom 
enquiries may be made. The last date for the receipt of 
the applications is Saturday, 15th October, 1955. 
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